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Executive summary

City of Gold Coast (City) is committed to preserving and
enhancing the world-class natural assets of the city for
generations to come, offering a richness of biodiversity, beauty
and experiences of nature loved by both locals and visitors alike.
These natural assets are increasingly recognised as essential
ingredients of healthy, liveable neighbourhoods, helping to
support active travel along cool, tree shaded walking and cycling
paths. This is supported by the City’s Our Natural City Strategy
which focuses on achieving the best balance between a vibrant
and resilient natural environment and other essential development
and infrastructure.
Council commissioned this study to begin to establish an
understanding of the existing tree canopy cover across the urban
footprint and how it has changed over the past 10 years. This
process was undertaken by refining high resolution raw airborne
Light Detection and Ranging (LiDAR) data from 2009, 2014 and
2018 to document the historical change across all Councillor
divisions, suburbs and mapped environmental critical corridors.
The analysis provides information about where canopy cover has
changed spatially and explores four case studies that have been
investigated in further detail, including:
•

active transport routes

•

residential

•

streetscape typologies

•

environmental critical corridors.

In summary, the City of Gold Coast urban footprint has an
average of 32% tree canopy coverage; private owned land 21%,
road reserves 3%, public owned land (including open space) 8%,
and no canopy 68%. The canopy cover is mostly growing within
areas of conservation reserve and rural residential lands along the
western boundary of the urban footprint. Across the total area
of public open space lands and critical environmental corridors,
the extent and maturity of tree cover has increased over the past
ten years. From 2009 to 2014 the maturity of tree cover has
increased by 18%, and from 2014 to 2018 it increased a further
14%. Tree canopy cover within residential areas has maintained
an average of 20%, and decreased in approximately one-quarter
of all suburbs over the last five years. Residential areas occupy
around one-third of the city’s urban footprint and are where
most people live and have an opportunity to walk or cycle to key
destinations. A growing body of evidence suggests that these
levels may be too low to help mitigate forecast urban warming,
nor support healthy, liveable neighbourhoods and attractive, tree
shaded active travel trips.
LEGEND
Private owned land 21%
Road reserves 3%
Public owned land
(inc.open space) 8%
No canopy 68%

Figure 1.
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Percentage of land area with tree canopy coverage across the whole
of City of Gold Coast urban footprint

Mapping and measuring current tree canopy cover as well as
measuring changes in tree canopy cover across various land
tenures and land uses, provides an important initial phase of
evidence-gathering. Combined with the analysis and learnings
from four case studies, the City is now well positioned to consider
the next steps towards integrating urban tree canopy cover and
its multiple benefits into the aspirational outcomes shared by City
leaders and the diverse Gold Coast community.

Setting the City’s targets can be guided by the baselines from
this study, the limited benchmarking available from other Local
Government Areas (LGAs), research literature and field testing the
capacity for tree planting or retention. It is suggested that the City
explore a suite of canopy cover targets such as:

To help shape future actions, a range of recommendations,
acknowledged challenges and opportunities are provided across
six key themes which emerged from the case studies to provide a
framework for the next steps:
1. priority planning and policy reviews
2. canopy cover target setting
3. priority on-ground urban greening actions
– retrofitting/ renewal
4. community engagement opportunities
5. further investigations
6. monitoring.
Exploring canopy cover targets in relation to a particular land
use or function is the key opportunity provided by this study. The
City’s Our Natural City Strategy aligns the target of 51% native
vegetation cover across the city by 2020. An assessment of
Brisbane City Council’s urban tree canopy cover showed that the
city’s baseline measured 35% in 2010. Council has set an urban
tree canopy cover target of 50% by 2031 based on resident
access to tree shaded footpaths and park pathways. This target
aligns directly to the functional outcome sought from that cover –
greener, cooler and more attractive pathways for walking
and cycling.

Urban Tree Canopy Study

•

an “active travel route” tree canopy target

•

a “liveable street” tree canopy target

•

a “conservation corridor” canopy and strata percentage target

•

a “liveable neighbourhood” canopy target.

The canopy cover mapping data and some key results from
this study, provide an excellent opportunity for community and
stakeholder engagement. Participatory mapping, for example,
can take respondents on a pictorial/map style journey to highlight
some of the canopy cover findings, build some awareness of
urban forest benefits and seek out insights to particular opinions
or preferences. To progress the range of recommendations
and opportunities highlighted in this study report, the internal
stakeholder engagement initiated by this study must be
maintained and enhanced. Such engagement may be best
integrated with priority on-ground or policy review actions, where
collaborative teams vary in composition and are focused on a
specific outcome.
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1.
Introduction

1. Introduction
Background

Purpose of this study

ShapingSEQ, the South East Queensland Regional Plan 2017,
is the Queensland Government’s plan to guide the future of
the South East Queensland region. The plan recognises that
in order to accommodate the region’s growing population, it is
important to also consider and protect the region’s green space
network, manage climate change consequences and protect
regional biodiversity to provide social, environmental, cultural and
economic benefits to the region.

To close the gap between the studies undertaken by the City of
Gold Coast, the direction provided by ShapingSEQ and other
Queensland Government publications, Council has commissioned
this project to establish an understanding of the changing tree
canopy cover. The City has also recently committed to improving
public and active transport infrastructure and travel uptake
through the Gold Coast Transport Strategy 2031 and the Active
Transport Plan 2017-2027. Increasing tree canopy cover will
help deliver safe and comfortable active travel routes within the
urban footprint.

In addition, the Queensland Government has produced, and is
currently working on, a number of strategies to promote walking
as an accessible and active transport mode across the state.
These strategies include the Queensland Walking Strategy,
Department of Transport and Main Roads; Creating Healthy and
Active Communities, The Department of State Development,
Manufacturing, Infrastructure and Planning (DSDMIP); and
the Model Code for Neighbourhood Design (DSDMIP). This
supporting guidance informs planners, designers and developers
of the importance to create healthy and desirable environments,
capturing the benefits of providing adequate tree canopy cover.
In line with the aspirations of ShapingSEQ and the Queensland
Government strategies, the City acknowledges that tree canopy
cover provides a diverse range of benefits that encompass
biophysical, economic and social attributes. Over the past 20
years, the City has undertaken mapping of the native vegetation
cover (i.e. remnant, disturbed and regrowth vegetation), which
forms the basis for many of the matters of local environmental
significance, including priority species, vegetation management
and biodiversity areas. Currently, the process to mapping
vegetation cover does not include individual or small patches of
vegetation (less than 0.1ha). As a result, the application of these
mapping products for investigations and planning associated with
street trees, park planting and amenity improvements is limited.
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Approach

The Urban Tree Canopy Cover Study

City of Gold Coast has appointed Arup and Lyndal Plant from
Urban Forester to undertake an analysis of tree canopy cover
using high resolution LiDAR captured between 2009 and 2018.

Collation of data

The study analyses the canopy cover within the City’s urban
footprint, across all Councillor divisions, suburbs and mapped
environmental critical corridors and analyses the change relative
to the 2009 baseline. The analysis provides information about
where canopy cover has changed spatially and explores four case
studies that have been investigated in further detail, including:

•

residential

•

streetscape typologies

•

environmental critical corridors.

FME WORKBENCH

active transport routes

A range of recommendations, acknowledged challenges and
opportunities are provided across six key themes which emerged
from the case studies to provide a framework for the next steps.

LiDAR cleaning,
re- classifying and
consolidation of data
by suburb

Change analysis
Against criteria and
historical change

FME WORKBENCH

•

Mapping

1. Priority planning and policy reviews
2. Canopy cover target setting

Stakeholder
workshop

3. Priority on-ground urban greening actions – retrofitting/renewal
4. Community engagement opportunities
5. Further investigations
6. Monitoring
The analysis findings are then concluded with “Next Steps” to
begin positioning towards integrating urban tree canopy cover,
and its multiple benefits, into the City.

Case studies

Arup has developed a Feature Manipulation Engine (FME)
workbench to refine the raw LiDAR data. This process has
categorised the vegetation cover by height to align with the
project requirements and allow the data to be consolidated and
analysed by LiDAR year, suburb, land tenure and land use zone.
This information was then presented to Council stakeholders,
who provided recommendations based on the results for specific
priority investigation areas for interrogation as case studies.
It should be noted that water bodies have not been excluded
from the analysis run at suburb level, nor have the large parts of
Bilinga within the Airport boundary.

Urban Tree Canopy Study

Recommendations

Figure 2.

Study methodology
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What is urban tree
canopy cover?

What is the benefit
of urban tree canopy cover?

Urban tree canopy cover is defined in this study as the total area
of all branches and leaves of a tree above 3 metres in height.
Tree-lined streets, trees in public open spaces, and trees on
private land form the urban tree canopy.

Urban trees are part of the solution to some of the key challenges
that face our major urban centres, including heat wave
vulnerability, physical inactivity, sustaining economic prosperity,
liveable neighbourhoods and social health and wellbeing.

For the purposes of this study, two tree canopy cover strata
categories have been defined, including trees measuring 3–15
metres in height and trees measuring 15 metres in height and
above (refer to Figure 3). Understanding the distribution of these
strata layers is an important consideration because:

However, with increasing urban development such as compact
housing estates and expanding road corridors, the competition
for tree canopy is intensifying. Figure 4, below, illustrates the
proven benefits of implementing urban tree canopy cover and the
possibilities for the City of Gold Coast.

strata height can be analysed to determine the shade value
that the canopy cover can provide;

•

strata height can be analysed from 2009 to 2018 to
determine areas of change, focusing on tree canopy growth,
establishment and areas of potential loss and;

•

strata height and structure can be analysed to determine the
ecological value provided in urban habitat.

15m

Camopy 3-15m

Camopy 15m+

•

Reduced heat absorbed by
the built environment

3m

Figure 3.
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Enhanced neighbourhood aesthetics and
improved city-wide amenity

Section showing 3 –15M and 15m plus urban tree canopy shade cover

Figure 4.

Proven benefits of urban tree canopy cover

Reduced heat island effect
through the natural process of
transpiration

Improved business vitality in retail
and mixed use centres

Linkage/connectivity
between areas of core
habitat to facilitate fauna
movement

Enhanced local landscape character
to city visitors and international
tourists.

Increased shade for streets,
footpaths and active travel routes

Improved air quality

Nature where we live and work,
delivering stress reduction, reduced
absenteeism and improved productivity

Provision of a ‘sense of place’ and
spaces for social interaction, amenity
and recreation with improved community
health and social wellbeing

Urban Tree Canopy Study

Increased storage and
sequestering carbon
Reduced and treatment of
urban stormwater runoff

9

Making the case for
urban greening
Tree canopy cover generates a considerable contribution to urban
cooling, improving health and wellbeing, encouraging walkability
and providing economic benefits. A selection of measurable
outcomes derived from research and previous studies have been
provided to support the importance of maintaining and enhancing
tree canopy cover across the City of Gold Coast.

•

A study shows that residents are more likely to choose
walking as a primary commuting mode in neighbourhoods
with leafier streets. (Wang and Qui, 2018).

•

The odds of walking further are also enhanced by the density
of street trees as much as street network connectivity.
(Sarkar, et al., 2015).

1. Cooling

•

A recently published Melbourne based study, forecast health
cost savings (from reduced incidence of heart disease etc.) of
improving walkability to 60 minutes walking per week, is worth
$93 million over the life course of a neighbourhood of 20,000.
(Zapata-Diomedi et al 2019).

•

A Melbourne study found that 10% of vegetation cover can
reduce daytime surface temperatures by 1°C. (Coutts and
Harris, 2013).

•

A study of the Adelaide suburb, Mawson Lakes, found
that modest additions of tree cover improved radiant air
temperature by 7.1°C in low density residential areas, and
2.3°C in higher density areas during the hottest times of the
day. (Thom et al. 2016).

•

A study based on a transect of Brisbane city, found that
during heat-wave events 45% of the urban vegetation cover
buffered air temperature increases by 3.8°C compared to
minimal or zero vegetation cover. (Chapman et al., 2018).

4. Economic benefits
•

A Brisbane study found that footpaths with a 35% tree
canopy cover were ‘paying their way’ in house sale price
premiums, annual Council rate revenue and state stamp
duty taxes. These annual benefits are worth almost twice as
much as was invested annually in street tree planting and
maintenance by Brisbane City Council. (Plant et al., 2017).

•

A study shows that city streets with large well-tended trees
assists in creating attractive shopping environments where
customers are prepared to spend up to 9 –12% more for
goods and services. (Wolf et al., 2005).

2. Health and wellbeing
•

•

A study of adults over the age of 45, within the Sydney and
Newcastle areas, found that exposure to 30% (or more) of
tree canopy (within 1.6 kilometres) compared to 0–9% tree
canopy, was associated with 31% lower odds of stress and
self-reported general health. (Astell-Burt et al., 2019).

5. Community demand for urban tree cover
•

Rates of Type2 Diabetes (T2D) were 1.1% lower in
neighbourhoods with greater than 40% of green space in
comparison to neighbourhoods with 0– 20% green space
within 1 kilometre walking distance (Anstell-Burt et al., 2014).
Nb: T2D costs $6 billion, annual healthcare costs to Australian
economy. (Diabetes Australia, 2019).

A Brisbane study found that while residents preferred 20%
(or less) tree cover on private properties, they preferred 50%
(or more) footpath tree canopy cover in streets within 100
metres. (Plant et al., 2017).

•

Survey respondents in Upper Coomera favoured local street
and park tree planting to support shade, cooling and savings
on summer energy costs. (Byrne, et al., 2016).

•

Around two-thirds of Australian workers agree that having a
view of nature or regular breaks in a natural setting near work
would reduce stress levels. (Planet Ark, 2014).

3. Improving walkability
•
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Creating Liveable Cities in Australia identifies shortfalls in
policy and delivery of seven domains of urban liveability that
promote the health and well-being of Australians – including
walkability. (Arundel, et al., 2018).

6. Fauna connection and habitat linkages
•

Local studies show that native fauna species are being forced
into the urban landscape due to habitat loss, and/or a lack
of linkage to habitat areas. This highlights the significance of
individual backyard/street trees in koala habitat areas where
habitat is now a limiting factor. (Biolink, 2018).

•

Local studies demonstrate the ability for fauna to use private
gardens and that street trees enhance linkage between areas
of high habitat value and provide refuge. (Biolink, 2017).

Urban Tree Canopy Study

•

GreenWay Biodiversity Strategy discusses the importance of
the corridor and the private properties within the catchment
for native animal and plant refuge in this highly urbanised area
of Sydney, and how to improve the connection of habitat
fragments in urban settings.
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Related studies
Economic, social and ecological benefits of increased tree canopy
cover are demonstrated in the following research studies and
practical programs. Specific elements of enhancement discussed
include supporting the movement of fauna across the landscape
between habitat patches and increasing tree canopy cover to
reduce urban surface temperatures and mitigate the results of
Urban Heat Island (UHI) effect.

Localised urban tree canopy assessment
Several Local Government Authority (LGA) studies have used their
own remotely sensed urban tree canopy cover data to develop
urban forest strategies and set canopy cover targets.
For example, City of Sydney aims to increase the city’s average
total canopy cover from 15% (in 2009) to 27% by 2050, while
the City of Melbourne is working to increase its public canopy
cover from 22% (in 2013) to 40% by 2040. City of Perth aims to
increase tree canopy cover in the public realm by 19% (2017)
to 30% by 2050. Greater Adelaide at 19.5% (2019) is looking to
reverse significant losses of urban tree cover since 2013. While
Brisbane City can boast an overall tree canopy cover of just under
50%, their target aims to specifically increase footpath tree shade
cover from 35% in 2010 to 50% in residential areas by 2031.

City of Gold Coast Environmental Critical
Corridor Study

that across the entire Gold Coast LGA, tree canopy cover in 2009
was estimated at 54.3%, significantly above the national average
at that time of 39%. Wide variation in tree canopy cover within the
LGA included Gold Coast East (ABS Statistical Subdivision-SSD)
at 17.2%, Gold Coast West (SSD) at 36.9% and the balance
of the LGA at 64.9% tree canopy cover. Their follow-up report,
Where should all the trees go? estimated an urban tree canopy
cover change between 2009 and 2017, across the Gold Coast
LGA at less than 1%. (Amati, M. et al, 2017).

Urban heat island (UHI) mapping and heat
vulnerability assessment
UHI mapping provides evidence of strong correlations between
urban tree cover and cooling. It guides targeted urban greening to
the locations of greatest need and opportunity. The Where should
all the trees go? report mapped UHI effects and rated each LGA’s
urban heat vulnerability, based on surface temperature mapping,
tree cover change and social indices. While the City overall is
rated as less vulnerable to heat extremes than other SEQ council
areas, Figure 6 shows many urban “hot-spots” located in the
most heavily populated and highly visited areas within the City.
The Queensland Fire and Emergency Services state heatwave
risk assessment forecasts the number of days over 35°C and
duration of heatwave events on the Gold Coast to double by
2050 (Refer to Figure 5).

The City of Gold Coast’s Nature Conservation Strategy (20092019) conceptually identifies areas both within the hinterland
and the urban footprint which provide a ‘diverse, connected and
viable conservation network across public and private lands’.

CITY OF GOLD COAST

NaturallyGC Program

Index

Heatwave Index

Reference

2030

2050

2070

2090

This City initiative programs over 900 activities that encourage
people to “connect, conserve and explore” the city’s natural
environment. The annual program produces a booklet which
aggregates free and low-cost environmental workshops, events,
activities and sustainable nature-based recreation.

HWF

Heatwave frequency
(%)

2.1%

3.1%

8.9%

18.4%

28.4%

HWD

Heatwave duration
(days)

4

4

9

22

45

HWMt

Temperature of
heatwave magnitude
(°C)

27.4

27.7

28.1

28.7

29.1

HWAt

Temperature of
heatwave amplitude
(°C)

28.4

28.9

29.7

30.7

31.6

Hot
Days

Days >35°C

1

3

6

13

34

Hot
Nights

Nights >20°C

50

76

106

141

175

National urban tree canopy cover assessment
A national collaboration of organisations, businesses,
governments and Non-Governmental Organisations (NGOs)
now called “Greener Spaces Healthy Places”, commissioned a
baseline urban tree canopy assessment in 2009 (Jacobs, et al.,
2014) across 134 LGAs in seven states and the ACT, using i-Tree
Canopy assessment techniques. The assessment documented
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Figure 5.

Heat wave index of City of Gold Coast (disaster.qld.gov.au, 2019).

nd
LEGEND
Hottest Areas
Hottest 16%
Hottest 8%
Hottest 2.5%

Figure 6.

Urban heat island effect of South East Queensland, (Amati, M. et al, 2017).
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2.
Our urban tree
canopy cover today

2. Our urban tree
canopy cover today
Overview
The distribution of the tree canopy across the urban footprint
varies considerably and is influenced by a range of factors,
including land use, topography, geology, land ownership and
infrastructure, to name but a few. As illustrated in Figure 9, the
areas of dense tree canopy cover are evident to the west of the
footprint, which is a reflection of the mature tree canopy cover in
the elevated mountain, ridges and forests.

This section of the report looks at the tree canopy cover that
is evident today (2018 dataset) and analyses the findings by
suburbs and a variety of land uses, including movement corridors,
public open space, areas of conservation, residential areas and
environmental corridors.
In summary, the average tree canopy cover across the whole
urban footprint is 32%, with 21% of the tree canopy cover being
on private owned land, 8% of the canopy cover in publicly owned
land (including open space) and 3% of the tree canopy cover
being on road reserves. Of the 32% tree canopy cover, 58%
consists of vegetation between 3–15 metres in height, with 42%
consisting of vegetation measuring 15 metres or above in height.

As the topography descends to the foothills, the tree canopy
cover remains high with areas of development dissolving the tree
canopy in to an interconnected mosaic of bands that line streets,
watercourses and development. Patches of increased canopy
cover are evident across areas of open space, including local and
regional parks, conservation areas and community facilities.

Urban footprint area map
Redland City
Council
Logan City
Council

LEGEND
City of Gold
Coast LGA
boundary

WOONGOOLBA
STEIGLITZ

YATALA

ORMEAU

Urban
footprint

JACOBS
WELL

PIMPAMA
SOUTH
STRADBROKE

COOMERA

HOPE
ISLAND

UPPER
COOMERA

HELENSVALE

> 15m tree canopy 42%

RUNAWAY
BAY

BIGGERA
WATERS
GUANABA

3-15m tree canopy 58%

Coral
Sea

SOUTHPORT
NERANG
ASHMORE
SURFERS
PARADISE

BUNDALL

GILSTON

Scenic Rim
Regional Council

BROADBEACH

LOWER
BEECHMONT

ROBINA
BURLEIGH
HEADS
VARSITY
LAKES

MUDGEERABA

REEDY
CREEK

NUMINBAH
VALLEY

PALM
BEACH

LEGEND

ELANORA

BONOGIN

Private owned land 21%
TUGUN

Road reserves 3%

COOLANGATTA

SPRINGBROOK

Public owned land (inc.
open space) 8%

TALLEBUDGERA
VALLEY

CURRUMBIN
VALLEY

Tweed Shire Council

No canopy 68%

New South Wales

Suburbs

Figure 7.

Railway

City of Gold Coast urban footprint

Local government area boundary
Regional landscape and rural production area
Urban footprint
Waterway or waterbody

16

Disclaimer:
© City of Gold Coast, Queensland 2019 or ©
State of Queensland 2019. No warranty given in
relation to the data (including accuracy,
reliability, completeness or suitability) and no
liability accepted (including without limitation,
liability in negligence) for any loss, damage or
costs (including consequential damage) relating
to any use of the data. Data must not be used for
direct marketing or be used in breach of the
privacy laws.
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Approx scale @ A3 1:210,000
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Area boundaries - ABS

³
Projection:
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Figure 8.

Percentage of land area with Tree canopy coverage across the whole of
City of Gold Coast urban footprint
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Figure 9.

Tree canopy coverage across whole of City of Gold Coast urban footprint
Service Layer Credits: Esri, HERE, Garmin, © OpenStreetMap contributors, and the GIS user community
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Suburbs
The tree canopy cover data has been analysed against the City
suburb boundaries to calculate the average percentage of tree
canopy cover for each suburb. Analysing tree canopy per suburb
allows the council to understand the extent and structure of tree
canopy which ultimately informs where areas are struggling to
retain tree canopy coverage and require improvement.
Consistent with the study area overview, the topographical
variations, land use and land ownership influence the distribution
of tree canopy cover. Suburbs with a high percentage of
tree canopy cover are positioned on the upper slopes of the
mountainous landscape, with the suburb of Tallebudgera Valley
on the western edge having the highest tree canopy of
76% coverage.

Paradise Point 13% canopy cover

Figure 10. Paradise Point 13% - Low canopy cover percentage
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To the east, within the low-lying plains towards the coast line,
suburbs such as Varsity Lakes and Merrimac have a reduced
tree canopy cover with an average of 19%. Paradise Point is
considered to be a suburb with the lowest tree canopy cover
with 13% overall cover. Waterbodies have not been excluded
from the analysis at a suburb level, nor have the large parts of
Bilinga within the Airport boundary, resulting in a reduced average
percentage tree canopy cover for Bilinga (refer to Figure 12).

Bonogin 65% canopy cover

Figure 11. Bonogin 65% - highest canopy cover percentage

Yatala
LEGEND
Urban Footprint
Canopy Cover %
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0 - 10%
11 - 20%
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Coomera
2.5
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31 - 40%

5km
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Arundel
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Beach
11 - 20%
Southport
21 - 30%
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Surfers
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Carrara
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Mermaid
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Miami

Robina

Varsity
Lakes
Burleigh
Heads

0 - 10%
Palm
Beach

61 - 70%
Tallebudgera
71 - 80%

Bilinga

Coolangatta
Figure 12. Canopy coverage percentage per suburb
Service Layer Credits: Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user community
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Land use zones and movement networks
The tree canopy cover data analysed for the suburbs has been
further distilled using the City zoning boundaries and defined
movement networks. Analysing tree canopy per zone and
movement network allows the City of Gold Coast to understand
the distribution of tree canopy cover and work towards
determining potential opportunities for improvement.
The results illustrate that areas of conservation and open space
contribute highly to the tree canopy coverage. Tree canopy cover,
in areas of residential land use, are lower and vary across types of
residential zoning. High density residential areas have the highest
average tree canopy cover. However, high density residential
areas comprise of only 0.82% of the overall urban footprint area.
It can be assumed that due to an update of the planning zone

boundaries in 2009, some areas are predicted to be subject to
further intensification in the coming years. Tree canopy cover
averages 20% across both low and medium residential zones
where most people reside.
Areas with the lowest overall tree canopy cover include industrial
areas and town centres. These zones generally consist of large
areas of urban form and development with spatial constraints that
limit opportunities for trees.
From the initial findings, further exploration on the following pages
has been undertaken to discuss the canopy cover for public open
space, residential, environmental critical corridors, road reserves
and active transport routes.

Land use zones

55%
Public open space

79%
Conservation

34%
Residential

Movement networks

20%
Road reserve

20

44%
Environmental critical corridors

23%
Active transport routes

% of land use with canopy cover

Zone and percentage (%) of City of Gold Coast urban footprint area
% Canopy cover

% No canopy cover

Waterfront and marine industry (0.76%)
Unzoned (1.95%)
Township (0.07%)
Sport and recreation (1.86%)
Special purpose (6.65%)
Rural residential (17.36%)
Rural (4.44%)
Open space (11.36%)
Neighbourhood centre (0.32%)
Mixed use (0.96%)
Medium impact industry (1.58%)
Medium density residential (11.15%)
Major tourism (0.68%)
Low impact industry (3.09%)
Low density residential (19.31%)
Limited development (constrained land) (4.95%)
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Public open space
Public open space covers 11.36% of the overall land use within
the city, with a high percentage of tree canopy cover of 55%.
Public open space can vary from site to site however, these can
be categorised as outdoor, open and green space that may
include some built form elements.
Tree canopy coverage for public open space is highest across
the Gold Coast Conservation Estate. This category is made up
of a variety of open, green spaces including the nature reserves
located towards the Gold Coast hinterland.
Lower levels of tree canopy cover are recorded mainly across
sports fields and/or parks. These areas characteristically consist
of open lawn space or hard surfaces with tree canopy coverage
often limited to the perimeter of the public open space.

Pizzey Park is an example where tree canopy cover is reduced in
areas offering formalised facilities such as sports fields, however
bands of vegetation surrounding these fields contribute to the
overall 27% of tree canopy cover (refer to Figure 16).
Andy Frizzell Park is an example of a public open space with
low levels of tree canopy cover, with an overall 4% cover. In this
example, shade is provided by built structures such as seating
shelters and a toilet block canopy (refer to Figure 17) the tree
canopy cover is kept to a minimum and often to the perimeter of
the public open space.
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Figure 14. Percentage of tree canopy coverage in all open space zone types

Figure 15. Percentage of tree canopy coverage and strata height in all open space
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22

´

Figure 17. Tree canopy in Andy Frizzell park, Palm Beach
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Figure 18. Percentage of tree canopy coverage in public open space zones
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Conservation
Conservation zones cover 4.21% of the overall land area of the
city’s urban footprint. This zone has a high percentage of tree
canopy coverage (79%). Conservation zones are often densely
vegetated and hold ample opportunity for high amounts of tree
canopy cover.
The conservation areas in Reedy Creek contribute significantly
to the tree canopy coverage in this zone and forms part of the
Burleigh Heads to Springbrook Ecological Corridor, connecting
the rainforests to the coastal forests and landscape.
The analysis findings for The Spit, a conservation area near
Seaworld Drive, Main Beach, illustrates areas of low tree canopy
coverage (refer to Figure 20). The Spit Local Area Plan states
that the density of grass cover along the foredune is a factor
contributing to the absence of shrubs and trees, resulting in areas
of vegetation that fall below the 3 metre height threshold as part
of this study.
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Figure 20. Tree canopy coverage at The Spit, Main Beach
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Figure 21. Percentage of tree canopy coverage in conservation zones
Service Layer Credits: Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user community
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Residential
The residential zone occupies 48.64% of the overall land within
the urban footprint. This zone has an average percentage of
tree canopy coverage (34%). Rural residential areas have a
higher than average percentage of tree canopy coverage at
55%. Planning code mandates that a dwelling located in a
rural residential area typically should not exceed 25% of built
development site cover, whereas a dwelling located in a medium
density area typically should not exceed 50% site cover.
High density residential areas currently have a higher average
percentage of tree canopy coverage (41%). Figure 24 illustrates
average canopy cover within a high density residential zone along

Elizabeth Avenue, Broadbeach (26.7% tree canopy coverage).
However, as noted below Coomera Town Centre is currently
greenfield and subject to intensification in the coming years.
The percentage of land zoned high density residential is 0.82%
of the overall urban footprint area of the city resulting in a lower
influence on the urban footprint given its size. Medium and low
density residential areas have lower than average canopy cover
percentage. Subdivision of lots is prevalent within these areas
which creates challenges to retain tree canopy coverage, as seen
in Willow Vale, Figure 25 (3.5% tree canopy coverage).
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Figure 22. Percentage of tree canopy coverage in all residential zone types

Figure 23. Percentage of tree canopy coverage and strata heights in all residential zones
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Figure 26. Percentage of tree canopy coverage in residential zones
Service Layer Credits: Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user community
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Road reserves

3-15m tree canopy 72%
> 15m tree canopy 28%

A lack of tree canopy coverage is present alongside the majority
of the key transport movement corridors with an average
percentage of tree canopy coverage of 20%. This percentage is
lower than the average percentage for other zones analysed.
The Pacific Motorway includes areas of higher than average
canopy cover, increasing to 91%+ in localised areas adjacent
to reserves.
Figure 28 shows a high percentage area of canopy cover along
Walton Street (33% tree canopy coverage) in Southport and
Figure 29 illustrates an area of reduced canopy cover along First
Avenue (1.1% tree canopy coverage) in Burleigh Heads.
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Figure 27. Percentage of tree canopy coverage strata heights in all road reserves
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Figure 29. Tree canopy along First Avenue, Burleigh Heads
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Figure 30. Percentage of tree canopy coverage in road reserve zones
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Environmental critical corridors
Environmental critical corridors include a high average
percentage of tree canopy coverage (44%). These are often
densely vegetated and hold ample opportunity for high
amounts of coverage.
Similar to the Conservation zone, there is generally more
mature tree canopy cover in the western parts of these corridors,
helping provide connections between the hinterland and the
coastal forests.
Canopy coverage contribution is higher than the average
percentage in the southern corridors of the urban footprint, in
particular between Elanora reserves and Palm Beach, linking
through to Currumbin Valley and noticeably declines towards
the Queensland/New South Wales border.
The eastern edge of the environmental critical corridors across
Helensvale and Hope Island are lower than the average tree
canopy coverage percentage. These suburbs have a high amount
of residential development which means retention and creation of
tree canopy coverage can be a challenge. There are also multiple
water bodies in the area which means the tree canopy coverage
could be subject to impacts of shoreline erosion.

Figure 31. City of Gold Coast critical corridors and substantial remnant boundaries
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Figure 32. Percentage of tree canopy coverage in critical corridor zones
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Active transport routes and catchment
Active transport has been analysed based on a walkable
catchment of 400 metres (representing a 5 minute walk) from
a series of key community destinations, including educational
facilities, transport hubs, medical centres and shopping centres.
The analysis findings are illustrated on the subsequent pages
(Figures 39 to 42) with zoom in locations for each of the
categories illustrating average tree canopy cover per active
transport route catchment (figures 35 to 38).
Educational facilities
The analysis illustrates that there is relatively low tree canopy
cover within the majority of the 400 metres walking catchment
of educational facilities. Educational facilities in the east have the
lowest canopy cover, whereas facilities to the west and south
of the urban footprint have a slightly higher canopy coverage.
Higher canopy coverage in these areas is a trend throughout all
zone types because of the proximity to conservation areas and
environmental critical corridors.
Refer to Figure 39 for the urban footprint analysis and Figure 37
of Coomera Spring State school, illustrated the distribution of 4%
tree canopy cover within the walking catchment.

Medical centres
The analysis of catchments 400 metres from medical centres
shows that there is low tree canopy coverage in most
catchments. This could be due to most medical centres
being located in centres dominated by paved areas and road
infrastructure for ease of vehicular access.
Refer to Figure 41 for the urban footprint analysis and Figure 36
for the 6% tree canopy cover within the walking catchment of
Musgrave Medical Centre.
Shopping centres
The analysis of catchments 400 metres from shopping
centres shows that there is low tree canopy coverage in most
catchments. Similarly to medical centres, this could be due to
most shopping centre catchments being dominated by paved
areas and road infrastructure for ease of vehicular access.
Refer to Figure 42 for the urban footprint analysis and Figure 38
for the 5% tree canopy cover within the Carrara shopping
market catchment.

Transport hubs
Similar to educational facilities, the analysis illustrates that there
is relatively low tree canopy cover within the majority of the 400
metre walking catchment of transport hubs. This could be due to
setbacks from transport corridors not allowing a suitable space
for tree canopy to establish, or species failing to establish.

3-15m tree canopy 82%
> 15m tree canopy 18%

Refer to Figure 40 for the urban footprint analysis and Figure 35
for a detailed illustration for the 5% tree canopy cover within the
walking catchment of Varsity Lakes transport hub.

LEGEND
Tree canopy 23%
No canopy 77%
Figure 33. Percentage of tree canopy coverage and strata heights in all active transport routes
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Figure 34. Percentage of tree canopy coverage at Varsity Lakes transport hub and surrounding
active transport routes

Figure 35. Percentage of tree canopy coverage at Musgrave medical centre and surrounding
active transport routes, Coolangatta
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Figure 36. Percentage of tree canopy coverage at Coomera Springs State School and surrounding
active transport routes
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Figure 37. Percentage of tree canopy coverage at Carara shopping market and surrounding active
transport routes
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Figure 40. Percentage of tree canopy coverage in 400m active travel radius from medical centres
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3.
How our urban tree
canopy cover has changed

3. How our urban tree canopy
cover has changed
Overview
Suburbs
This section of the report looks at how the tree canopy cover
has changed between 2009, 2014 and 2018 and analyses
the findings by suburbs and a variety of land uses, including
movement corridors, public open space, areas of conservation,
residential areas and environmental corridors.

However, roughly a quarter of the suburbs within the urban
footprint show a downward trend in the last five years. This
decline could be the result of a number of reasons, such as
intensification of development, changes to planning zones and
guidance and infrastructure works.

The data from 2009 to 2014 and 2018 varies significantly in
quality which is a direct result in advances in LIDAR technology in
recent years. The number of points from the LIDAR acquisitions
has significantly increased the accuracy of the 2014 and 2018
data (refer to appendix for further detail).

Suburbs such as Bonogin, Ormeau and Pacific Pines show
significant improvement in the last five years. Pacific Pines was
cleared of built form and vegetation for subdivision in 2009
which sees the average tree canopy cover increase by a large
amount as a consequence.

However, further analysis of tree canopy coverage on a suburb by
suburb basis shows that there are noticeable variations between
the years of 2008 and 2019. Many factors influence these trends,
for example; age and density of development, topography and
the type and age of vegetation.
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Figure 42. Percentage of tree canopy coverage of the City of Gold Coast urban footprint across 2009, 14 and 18.
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Figure 45. 2009 Tree canopy coverage across whole of City of Gold Coast urban footprint
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Percentage coverage by year

Percentage coverage by year
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Figure 46. Percentage of tree canopy coverage in all City of Gold Coast urban footprint suburbs across 2009, 14 and 18.
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Residential
Residential zones cover an extensive land area within the
urban footprint and therefore holds the greatest potential to
positively influence the liveability of the city’s suburbs and
overall canopy cover.
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However, the 2009, 2014 and 2018 results show that low
levels of canopy cover in low and medium density residential
zones have persisted over the past 10 years. Whilst only minor
increases to canopy cover have occurred in high density and
rural residential zones.

Low density
residential

19

22

22

Medium density
residential

20

21

21

Rural residential

45

50

55

Low and medium density residential zones are under increasing
pressure from development, including subdivisions and
intensification, resulting in potential erosion of the landscape
character. The success of a healthy, liveable neighbourhood is
reliant upon successful guidelines, with tree canopy coverage
heavily embedded into its strong design strategies.

Figure 47. Percentage of tree canopy coverage in all residential zone types
across 2009, 14 and 18.
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Figure 48. Percentage of tree
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Conservation
Conservation zones heavily contribute to the overall tree canopy
coverage of the city within the urban footprint.
The 2009, 2014 and 2018 results show stability and a minor,
gradual increase of the tree canopy coverage within in this zone.
The City of Gold Coast should aim to maintain the positive
contributions these areas make to cooling and greening the city.
Figures 53– 55 represent a transect of the tree canopy coverage
in the Burleigh Heads Conservation Zone. Results show a positive
increase from 87% in 2009 to 94% in 2018 in overall tree canopy
cover and also show an increase in mature canopy, from 59% in
2009 to 71% in 2018.
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Figure 51. Strata tree heights of
canopy cover in all
conservation areas
across 2009, 14 and 18.
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Public open space
Public open space zones heavily contribute to the overall tree
canopy coverage of the Gold Coast within the urban footprint.
The 2009, 2014 and 2018 results show stability of the tree
canopy coverage in this zone with a minor increase in
canopy cover.
Tree canopy coverage in community facilities is lower than the
percentage coverage of other types, suggesting that it is a
challenge to deliver facilities and to retain tree canopy coverage.
Refer Figure 13 for a percentage breakdown of land use across
the City’s urban footprint.

Percentage coverage by year
Open space type

2009

2014

2018

Community facilities

24

27

21

Gold Coast
Conservation Estate

64

67

79

Open space parks

27

32

36

Queensland
Conservation Estate

36

46

48

Sports parks

11

13

15

Utility reserves

19

24

32

Figure 55. Percentage of tree canopy coverage in all public open space
zones across 2009, 14 and 18.
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Figure 56. Percentage of tree canopy
coverage in all public open
space zones across 2009,
14 and 18.
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Figure 57. Strata tree heights of
canopy cover in all public
open space zones across
2009, 14 and 18.

Environmental critical corridors
Environmental critical corridors within the urban footprint have
a stable and slowly growing average percentage of tree canopy
cover throughout the 2009, 2014 and 2018 results.
The corridors have similar characteristics to conservation
zones, often densely vegetated and hold ample opportunity for
high amounts of tree canopy coverage. However, the amount
of canopy coverage and proportion of larger trees within the
environmental critical corridors is lower than the tree canopy
structure in conservation zones. Environmental critical corridors
should aim for an increase in canopy cover, similarly to the
conservation zones, towards 80% and improvement of tree
canopy strata height.

Environmental critical
corridor type

Percentage coverage by year
2009

2014

2018

Toolbox A

45

50

53

Toolbox B

40

44

47

Toolbox C

28

32

34

Figure 58. Percentage of tree canopy coverage of Environmental critical
corridors across 2009, 14 and 18.
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Figure 59. Percentage of tree canopy
coverage in all environmental critical corridors
across 2009, 14 and 18.
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Figure 60. Strata tree heights of
canopy cover in all environmental critical corridors
across 2009, 14 and 18.
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Road reserves
Road reserves contribute a lower amount of coverage towards
the total tree canopy coverage of the city’s urban footprint in
comparison to other land-uses.
The 2009, 2014 and 2018 results show stability of the low tree
canopy coverage percentage, with a minor increase. Road
reserves are highly constrained environments, however, through
careful design and strategic retrofitting design, each type of street
and road in the transport hierarchy has capacity for some tree
planting. This planting supports a range of functions for the road
reserves including, enhancing the landscape character, improving
wayfinding techniques, improving storm water management and
providing natural shade for year-round pedestrian comfort.
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Figure 61. Percentage of tree canopy
coverage in road reserves
across 2009, 14 and 18.
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Figure 62. Strata tree heights of canopy cover in road reserves
routes across 2009, 14
and 18.

Active transport routes
Similarly to road reserves, active transport routes contribute a
limited amount of tree cover within the city’s urban footprint.
Following a minor increase between 2009 and 2014, levels of
tree canopy coverage between 2014 to 2018 remained low,
with increased losses of large trees. Tree canopy on footpaths
and shared paths were low (with the exception of bike and
horse trails, located within forests in the western portion the
urban footprint).
The success of desirable, walkable and cycle friendly
neighbourhoods across the Gold Coast requires the retention of
some large existing trees within road reserves along the active
transport routes. Yet large trees are most vulnerable to impacts
such as road widenings and service trenching and are often seen
as high maintenance and high risk.

Corridor type

Percentage coverage by year
2009

2014

2018

Bike trail

90

92

97

Footpath

17

22

22

Horse trail

36

44

34

Shared path

17

24

24

Figure 63. Percentage of tree canopy coverage in all active transport route
types across 2009, 14 and 18.
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Figure 64. Percentage of tree canopy
coverage in active transport routes across 2009,
14 and 18.
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Figure 65. Strata tree heights of
canopy cover in active
transport routes across
2009, 14 and 18.
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4.
Case studies

4. Case studies
Following an analysis of the existing tree canopy cover and how it
has changed across the various scenarios, four case studies have
been identified to capture the analysis findings, identify challenges
and report on potential recommendations and next steps.

Active transport routes

Residential

Brief

Brief

Investigate where an increase in tree canopy cover will improve
pedestrian comfort and shade along active travel/school routes in
and around activity routes and centres. This aligns with the Gold
Coast’s City Transport Strategy 2031 objectives.

Identify changes to tree canopy cover within private lots and
investigate what and why any changes are occurring (e.g. lot
coverage, lot size, lot set-backs, redevelopment etc.).
Method

Method
Mapped and measured current (2018) tree canopy cover within
the walkable catchment (400 metre buffer) of Caningeraba State
School was analysed in further detail. The school had engaged in
Active School Travel programs in the third term of 2019, with an
active travel update of 74% during this time.

Changes in tree canopy cover on private properties between
2014 and 2018 were mapped and measured within areas of
Palm Beach, Paradise Point, Miami and Biggera Waters.
Changes in building site cover at specific development sites
were also observed using 2018 aerial photography.
Existing planning scheme / program in support

Existing planning scheme / program in support
•

City of Gold Coast Active School Travel program

•

Gold Coast City Transport Strategy 2031

•

Gold Coast Active Transport Plan 2017– 2027.

Gold Coast City Plan Version 7
•

•
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Part 3. Strategic framework
•

3.3.1 Strategic outcomes

•

3.3.2 Element - Urban neighbourhoods

•

3.3.3 Element - Suburban neighbourhoods

Part 6. Zones
•

6.2.1 Low density residential zone code

•

6.2.2 Medium density residential zone code

•

6.2.3 High density residential zone code

•

6.2.21 Rural residential zone code

Streetscape typologies

Environmental critical corridors

Brief

Brief

Analysis of street tree canopy cover of two or more comparable
streetscape typologies and identify gaps in current Council
standards and practices which influenced the percentage of
tree canopy cover achieved over time (e.g. road verge widths,
tree species selection, tree planting practices and tree
maintenance programs).

Analysis of tree canopy cover within mapped critical corridors
to inform opportunities for improvement.

Method
Changes in road reserve tree canopy cover between 2014
and 2018 were mapped and measured within two residential
subdivisions of similar age and almost adjacent location - one
within the Gainsborough Green development and the other within
Arcadia Waters development, to the north and south of Yawalpah
Road. Google streetview samples were also used to compare
streetscape design and street tree planting layout.

Method
Changes in tree canopy cover on private properties and
surrounding bushland reserves between 2014 and 2018
were mapped and measured within the Skyline Drive,
Burleigh Heads portion of a critical environmental corridor.
Existing planning scheme / program in support
•

City of Gold Coast Our Natural City Strategy

•

City of Gold Coast Environmental Critical Corridor Study

•

City Plan Part 3.7 - Living with Nature - 3.7.3 - Green Space
network, 3.7.4 - nature conservation

Existing planning scheme / program in support
Gold Coast City Plan Version 7
•

Schedule 6 City Plan policies
•

SC6.11.9.10 City plan policy - land development
guidelines - specifications -10 standard drawings

•

02-001 to 004 typical laneway, collector streets and
major traffic cross sections cross sections

•

02-005 public utility plant corridor allocations in
public road verges

•

02-101 kerb numbering - urban

•

02-401 concrete paths / bikepaths
(greater than 1500mm wide)

•

05-101 to 106 typical soft landscape details.
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Active transport routes
As outlined in the methodology, 2018 tree canopy cover within
each street of active travel route within the walkable catchment
(400 metre buffer) of Caningeraba State School was mapped
and measured. Findings and challenges have been summarised
and recommendations proposed. Refer to Figure 67 to 69 for the
analysis findings.

Challenges
•

Lack of verge space to accommodate street trees and
pedestrian/cycle paths.

•

Active travel routes are often located in highly congested and
harsh road verge environments. As active travel pathways are
widened to accommodate a diversity of active travel needs,
the quality and quantity of space for existing or new shade
trees is often compromised.

•

Managing impacts of road widenings, infrastructure
maintenance and other competing priorities around existing
trees is also an important challenge.

•

Attractive and functional street tree protection products incur
higher installation costs. However, business cases (CityGreen,
2019) have proven that short pay back periods result in
long-term cost savings from reduced tree maintenance and a
healthier tree stock.

Gaps in planning scheme and program support
The Gold Coast City Transport Strategy 2031 and Gold Coast
Active Transport Plan 2017-2027 focus on strategic infrastructure
improvements that will support greater opportunities for safe,
comfortable walking and cycling routes. Designing for optimal
tree shade in both renewal and new active travel infrastructure
projects is essential. Retrofitting tree shade within priority existing
active travel routes, which is already a focus of a portion of annual
street tree planting across the City, may be worthy of a strong
collaborative and community engagement program. Effective
collaborative and stakeholder engagement programs (similar to
Brisbane City Council’s Neighbourhood Shadeway and Urban
Cooling landmark projects) can also be embedded, helping to
foster a sense of ownership in the outcome of the project.
A framework for prioritising renewal projects could consider
existing tree cover, levels of impervious heat absorbing cover,
levels of community heat-health vulnerability, population density
within the 400 metre catchments and opportunities to partner
with other infrastructure renewal programs as well as other drivers
for improving active travel uptake.
Likewise, ensuring greener, walkable streets are delivered through
all forms of residential, commercial, health and educational
precinct development, requires as much attention to a “Walkable
Streetscape” as has been given to the priority urban centres in
the existing City of Gold Coast Streetscape design guidelines
within the City Plan.

Findings - Caningeraba State School
Tree canopy cover across the identified active travel routes within
the Caningeraba State School catchment averaged 11.3%. This
is lower than the average of 23% across active transport routes
in the urban footprint. The percentage of active travel journeys
reported during the 2019 Term 3 program averaged 74%. The
results suggest that important local travel routes such as “walk to
school zones” may benefit from further investigation and targeted
urban greening activities.
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Recommendations
Summary of potential opportunities:
1a. Attractive, greener and tree shaded walking and cycling
routes all play a supporting role in active travel uptake. Design
improvements and retrofitting opportunities such as greening
“off-road” pathways, tree shaded cycle paths and bus stops
should be prioritised within walk-to school, shops, medical
centres, local parks and public transport hubs.
1b. Ensure greener, walkable streets are delivered through all
forms of residential, commercial, health and educational
precinct development, by including design guidance for a
“Walkable Street” in the streetscape design guidelines.
1c. Council to monitor and record passive temperature
measurements along active transport routes following
tree infill.
2a. Strategic engagement with a target audience should
not be underestimated. Improving active travel uptake
is fundamentally an exercise in changing behaviour. The
importance of trees and tree shaded pathways to travel
behaviours of participants should be tested in partnership
with other programs such as Active School Travel programs.
Urban greening efforts must be tailored to the opportunities,
issues and context of that activity and community needs,
such as school catchments.

2b. Enlisting the support and interest of relevant stakeholders
about existing greener, cooler and more attractive walking
and cycling routes in high priority areas may increase the
community’s motivation to incorporate active travel into
everyday life. A clear and consistent approach to decisionmaking that prioritises shade tree retention over other
competing elements on existing shade trees along active
travel routes is essential.
3. Explore a tree shade target for active travel school catchment
routes, such as Brisbane City Council’s pathway tree shade
cover target of 50% (Brisbane.qld.gov.au, 2019).
4. Integrate active travel routes within open spaces. Active
travel routes can be integrated with the open space linkage
networks to maximise the usage of existing mature canopy
covers in open spaces, whilst providing a short cut to
destinations and enhance the amenity of travel.

Urban Tree Canopy Study

5. Develop a framework for prioritising tree shade renewal
projects such as; the consideration of existing tree cover,
the investigation of urban air temperatures correlated with
exposed impervious surfaces and level of tree canopy cover,
focus areas of community heat-health vulnerability, population
density within the 400 metre catchments and opportunities to
partner with other infrastructure renewal programs.
6a. Optimise the retention of existing mature trees along active
travel routes, including a proactive survey to populate a
register of significant trees.
6b. A review of Council’s policy on Management of Trees on
Council Controlled Land should be supplemented with
assessment protocol to identify other trees worthy of
retention, and include a decision-making process that
prioritises shade tree retention over other competing impacts
on existing shade trees along active travel routes; and develop
a range of suitable design and operational guidelines to
help reduce the impacts of other Council and infrastructure
agencies on trees worthy of retention.
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Caningeraba State School
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Residential
As outlined in the methodology, changes in tree canopy cover
on private properties between 2014 and 2018 were mapped
and measured within areas of Palm Beach, Paradise Point,
Miami and Biggera Waters with a predominance of attached
dwelling development. Changes in building site cover at
specific development sites were also observed using 2018
aerial photography. The following summarises the findings and
challenges with proposed recommendations. Refer to Figure 71
to 88 for the analysis findings.

Gaps in planning scheme and program support
•

Setbacks on attached dwelling development on small lots
currently do not provide space for private open space, nor
tree planting.

•

Minimum 5 x 5 metre private open space requirement for
dwelling units in the Development Use Codes (City Plan
section 9.3.7) does not allow for space for a tree plus
functional outdoor recreation (i.e. BBQ, outdoor seating)

•

Strategic areas for scenic amenity and biodiversity protection
are well mapped and managed through the City Plan, yet
there is no current protection or defined outcomes for existing
significant landscape tree protection and replacement within
the plan.

•

Review site coverage acceptable outcomes for small lot
dwelling houses in the high density residential zone (70%) and
medium density residential zone (60%). These are currently
greater than the site coverage provision for a multiple dwelling
in these zones and require to be reviewed in relation to their
implication on delivery of liveable communities. The current
small lot dwelling house site coverage acceptable outcome
conflicts with the performance outcome intent (i.e. to provide
sufficient area for landscaping) and do not support the
purpose of the zone which seeks to provide for higher density
multiple dwellings.

•

Include a corporate plan performance measure for
achievement of development outcomes that align with
the City Plan site coverage provisions, to ensure suitable
balance between built form and landscaped areas. (Refer 6.
Monitoring section for further detail).
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Findings
Losses of tree cover between 2014 and 2018 on private
property were consistent across each of the four study sites
and ranged from:
•

26% to 13% within some street blocks of the Palm Beach
study area (refer figures 71-74);

•

17% to 11% within some street blocks of the Paradise Point
study area (refer figures 75-78);

•

34% to 21% within some street blocks of the Miami study
area (refer figures 79-82); and

•

21% to 16% within some street blocks of the Biggera Waters
study area (refer figures 83-86).

While not reflected at the overall suburb scale, these rates of loss
are significantly greater than the changes in tree cover across the
study area for the same time period. During the same time period,
attached dwelling approvals included:
•

Palm Beach: 119

•

Paradise Point: 60

•

Miami: 64

•

Biggera Waters: 75.

The cumulative impact of this type of change in built form is
significant and likely to impact on the landscape character
and amenity of the Gold Coast suburbs targeted for infill /
consolidation. Most of the sites highlighted in the case studies
show the construction of approved dwelling in locations with
single detached houses with some trees in the front or back
yard. The additional dwelling in these locations result in a larger
proportion of the site being occupied by development with
no trees, nor any suitable space for trees. These findings are
consistent with a study of Brisbane infill development which found
that change in private residential tree cover was predominantly
due to an increase in dwelling density, and that tree cover had
already dropped from 35.2% in residential post-war Brisbane
to 20% in infill development areas by 2010. More specifically,
parcels developed for low-rise attached dwellings had negligible
tree cover, being, on average, 77% less than that for detached
dwellings developed during the same period (Daniels, et al.,
2016). Results of the Gold Coast case studies suggest a rapid
and permanent loss of tree cover in infill development areas if
current trends continue.

Challenges

Recommendations

•

Attached dwelling site cover on small lots can be 70%.

Recommendations are suggested for:

•

There is limited space for landscaping and even more limited
space for replacement trees on private property.

a) Attached dwelling/infill/consolidation residential development:

•

The space required for tree growth would limit other outdoor
uses of the 5x5m space currently required in the City Plan.
Tree canopy and root conflict with utility lines would also be
likely to increase in tighter spaces. These conflicts can then
affect the motivations of residents to remove or plant trees
(Kirkpatrick et al., 2012).

•

Research on preferences for tree cover in urban areas
suggests that residents perceive benefits of trees on private
property outweighing disadvantages and costs when tree
cover is 20% or less of site area (Plant, et al., 2017).

•

Loss of existing trees in front and backyards, and
replacement frontages dominated by driveways and garage
doors is prevalent.

•

Review constraints to tree planting within current building
setbacks for attached dwellings on small lots.

•

Review practise for assessment of performance outcomes for
site coverage to ensure an acceptable methodology is utilised.
A City Plan implementation note is suggested.

•

Explore requirement for “deep soil” site cover % (e.g.
minimum 10% site area) or proportion of required “private
open space area”, to allow for growth of at least one smallmedium tree.

•

Challenge the architecture and building industry to provide
alternatives to the single storey, large site cover forms of
attached dwellings that can deliver greater landscape areas
in conjunction with sub-tropical design, natural ventilation and
functional tree spaces.

•

Celebrate and reward good attached dwelling forms, tree
retention/replanting achievements by developers/builders.

b) All forms of residential development:

see note*

1m to external wall
0.5m to projections/ eaves
<12m
6m

•

Investigate supplementary Significant Landscape Tree (SLT)
identification/mapping and protection plus compensation/
offset process to apply through both the planning scheme and
the Local Law No. 6 (Vegetation Management)

•

Test initial scope and stakeholder receptiveness to SLT
identification/mapping and protection within local planning or
precinct review areas

•

Explore tree canopy cover targets for new greenfield
residential development, in association with layout design
supporting walkable destinations, greener streets,
tree shaded parks and overall water-sensitive urban design
(WSUD) outcomes. Land use based tree canopy cover targets
are discussed in more detail in the ‘Next steps’ section of
this report.

4.5m
*For Class 10 buildings and/or non habitable
rooms 0m setback permitted - subject to
design criteria
Figure 69. City Plan - illustration showing High density residential zone setbacks for
Dwelling houses on small lots
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Figure 82. Percentage of tree canopy coverage for Biggera Waters attached dwellings 2014
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Palm Beach Avenue, Palm Beach
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properties
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Figure 86. Medium density residential zone - 2014

Overall canopy cover reduced from
49% in 2014 to 14% in 2018 within
the property boundaries at Palm
Beach Avenue, Palm Beach.

Figure 87. Medium density residential zone - 2018
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Streetscape typologies
As outlined in the methodology, changes in tree canopy cover
on greenfield residential development between 2014 and 2018
were mapped and measured within areas of Pimpama, north
and south of Yawalpah Road. Changes in tree canopy cover at
specific locations of the development sites were also observed
using Google Streetview. The following summarises the findings
and challenges with proposed recommendations. Refer to Figure
89 to 95 for the analysis findings.

Gaps in planning scheme and program support:
The City planning scheme policies including the Landscape
Strategy, Landscape Works Document Manual 2003, policies
for Managing Trees on Council Controlled land, City Plan
requirements for street tree planting adjacent to development
sites, standard drawings for street tree planting and existing
Streetscape Design Guidelines offer a good framework for
improvement.
The following resources provide contemporary insights to
improving the City’s guidance and standards:
•

Landcom NSW (2006). Street tree design guidelines V7.

•

Department of Environment, Land, Water and Planning
February 2017 Planning a Green-Blue City; Green-Blue
Infrastructure Guidelines.

•

Brisbane City Council – Planning Scheme Policy –
Infrastructure Design – Ch 3 Road Corridor Design and Ch. 5
Streetscape locality advice

Findings
The first development analysed for it’s streetscape typologies
was Gainsborough Greens Estate. It is located to the north of
Yawalpah Road and is a master planned community by Mirvac.
The streetscape design was delivered by Landscape Architects at
Cardno, and is maintained by the body corporate with an assumed
high maintenance program. The housing stock in this community
is generally of higher quality and higher priced. The street included
in the analysis has dual frontage lots, with garage access from the
back street. The second development analysed for it’s streetscape
typologies was Arcadia Wood Estate. It is located to the south
of Yawalpah Road and was constructed by Devine Homes. The
housing stock in this community is generally lower quality and
lower priced. The streetscape has not been developed according
to design guidelines, and is not maintained by the body corporate.
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Between 2014 and 2018 the tree canopy cover within the road
reserves of the Gainsborough Drive study site almost doubled,
up to a maximum of 13% in tree canopy cover. In contrast, tree
canopy cover in the road reserves of the Arcadia Woods study site
grew to a maximum of just 8% over the same time period.
Using Google streetview it was obvious that street tree plantings
along Gainsborough Drive were planted within a greater diversity
of dedicated mulched planting zones and build out spaces that
were supporting more trees of greater dimensions. Arcadia Woods
streetscapes had similar width verges but smaller numbers of
smaller street trees.
It should be noted that 13% canopy cover within four years is
considered to be a small increase with limited contribution to
supporting active, green, cool, attractive streetscapes in new
residential areas. Similarly, 8% offers a very limited contribution that
would be barely perceivable across the four year period. The limited
increase may be a result of a number of factors, including:
•

resident attitudes and values

•

tree species choices

•

site soil quality

•

planting stock size and quality

•

tree establishment

•

watering and early care

•

streetscape design

•

garage access to rear or front of property

•

verge widths

•

planting of species appropriate trees in relevant areas to
support and facilitate fauna movement and habitat

•

vandalism rates and other impacting activities.

Therefore, in addition to building on the likelihood that a diverse
and tree-friendly streetscape design has supported fair tree growth,
the recommendations drawn from this case study lean towards
further investigations of potential causes, as much as opportunities
for improvements based on some common denominators of street
tree success and industry best practice.

Challenges

•

Explore opportunities to reward developers who partner
with Council to achieve good street tree outcomes in
combination with walkable neighbourhoods and exemplar
water sensitive urban design.

The City is not alone in achieving mixed results for streetscape
outcomes through residential development. Challenges include:
•

Lack of motivation or disincentives for small scale residential
subdivision developers to deliver street tree outcomes beyond
basic “planting” and “off-maintenance” compliance.

•

Prioritise the development of ‘living/walkable street design
guidelines’ and sample design typologies across the
streetscape hierarchy, including:

•

Poor species-site matching and lack of forward plant orders to
grow on suitable tree stock.

•

•

Inadequate site preparation and soil conditioning.

Investigations into opportunities to embed diversity of verge
widths, buildouts and dedicated spaces for individual and
groups of shade trees.

•

Poor timing of street tree planting that sets up new trees for
damage/removal by new home builders and others after “offmaintenance” periods.

•

Supporting guidelines for street tree species selections
by soil type.

•

•

Perception that investing in good street trees, planting and
maintenance is cost-prohibitive.

Supporting design guidance for dedicated spaces for the
growth of at least small-medium sized street trees and
larger street trees along major pedestrian routes.

•

Implementing a requirement for passive stormwater
irrigation infrastructure installation for all street trees.

•

Supporting street tree bioretention systems as valid options
in the suite of statutory requirements for stormwater run-off
quality and healthy waterways.

Recommendations
1. Development of a streetscape auditing framework, for existing
greenfield developments, tested at these two case study sites
to help identify predominant causes of poor to fair outcomes on
both these sites, including:
•

Approved street tree planting plans compared to existing
street trees.

•

Challenge existing distance and proximity constraints
to services.

•

Tree species suitability and planting stock quality.

•

•

Survey of resident awareness of values of street trees,
the level of importance of street trees to residents, their
concerns about street trees, their satisfaction with their
existing streetscapes, and suggestions they have for
improving street tree cover in their streets.

Supporting guidelines for soil testing and amelioration
of street tree planting sites.

•

Explore development intensity/diversity trade-offs for wider
verges along major pedestrian/cycling connections.

•

The suggested auditing framework can also guide an
appropriate renewal of street tree planting, with community,
on these sites, and others, as a further learning/testing
opportunity for other improvements outlined below.

2. Review Council policy and guidelines for tree retention and
street tree planting in residential subdivisions, including:
•

3. Implement species diversity within streetscapes to improve
shading and cooling outcomes. Planting of species appropriate
trees in relevant areas will facilitate fauna movement and habitat
creation, as well as supporting urban forest resilience.
4. Explore opportunities to set streetscape canopy cover targets
for new residential greenfield developments, e.g. Brisbane City
Council’s target is 50% footpath tree cover in residential areas
by 2031.

Review development assessment and on-site compliance
procedures to ensure retention of trees within road reserves
and additional street tree planting opportunities.

Woodlea by Mirvac/VIP within the City of Melton, Victoria. Woodlea is a 711 hectare greenfield master planned community situated 29
kilometres west of the Melbourne CBD. Comprising 7000 lots, launched in 2015 as a 12–15 year staged development. Quality relationships
were built early between Council and the developer to ensure mutual goals for walkable neighbourhoods would be supported by tree shaded
pathways. The developer committed to key measures of successful street tree outcomes, beyond those specified in Council requirements, such
as contract growing tree stock for later stages, hiring an independent arborist for quality control of contract planting and aftercare, and installing
driveway cross-overs and passive irrigation inlets in advance of lot stage releases. In return, the developer was rewarded with healthy, reliable,
low maintenance street trees, positive customer feedback and fast-tracked Council approvals for landscaping in later stages.
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Figure 89. Percentage of tree canopy coverage for Gainsborough Drive 2018

Figure 91. Gainsborough Drive, Gainsborough Greens, Pimpama
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Figure 93. Percentage of tree canopy coverage for Arcadia Woods, 2018

Figure 94. Collingrove Circuit, Arcadia Woods
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As outlined in the methodology, changes
in tree canopy cover within environmental
critical corridors were mapped and
measured within the area of Skyline Drive,
Burleigh Heads. The following summarises
the findings and challenges with proposed
recommendations. Refer to Figure 96 and
97 for the analysis findings.

Gaps in planning scheme and
program support
The following areas are recommended
for investigation with regards to planning
scheme and program support;
•

Current intensity of permissible
development within critical corridors
may limit provision of adequate
space for functional tree canopy
within private property.

•

Provision of verge gardening guidelines,
demonstration plots and incentives
within critical corridor locations.

•

Limited Council support for community
conservation partnerships/engagement
with property owners in critical
environmental corridors.

•

Limited data about existing significant
habitat trees within private property
and Council road reserves within critical
corridors, and associated limitations
on protection for significant habitat
trees under planning scheme and
local law statutes.

Findings
Overall tree canopy cover within the Skyline
Drive, Burleigh Heads Environmental
Critical Corridor study has remained
at 65-66% between 2014 and 2018.
Proportions of tree cover within each of the
3-15 metre and over 15 metres canopy
height strata also remained stable at 44%
and 56% respectively in 2014 and 42%
and 58% respectively in 2018. The extent
of tree canopy cover in this study area
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corridors similar to Skyline Terrace, will
be focusing on sustaining good canopy
cover and balanced canopy structure to
support wildlife movement and habitat.
Whereas other critical corridors may
need a stronger focus on “greening
the gaps”.

therefore remained much higher than the
44% canopy cover average across all
environmental critical corridors located
within the urban footprint and close to the
average 79% canopy coverage across
conservation parkland reserves.
Although the overall results remain stable
there are localised decreases in canopy
cover within a number of private properties
on either side of Skyline Drive between
2014 and 2018. Skyline Drive already
separates the northern from southern
patches of dense vegetation within
this area. The decrease in tree canopy
within a private property adjacent to an
environmental critical corridor has the
potential to effect the quality of habitat,
creating a barrier to wildlife movement.

Recommendations
•

Engage with the residents of Skyline
Terrace about the critical role of
vegetation on their properties, as well
as the nearby vegetation. Education of
the benefits of planting native species
in critical corridors to support wildlife
movement within habitat corridors
is a priority.

•

Explore incentives to encourage
property owners to retain critical habitat
trees, remove weed species and plant
new suitable trees through subsidised
native plants and workshops. These
workshops can offer practical advice
from a City Environmental officer for
applicable properties, and advice from
Queensland Fire Services to encourage
appropriate vegetation management
for fire protection, including managing
weedy undergrowth and vines, rather
than removing tall trees.

•

Consider expanding Council programs
such as Land for Wildlife that currently
focus on areas greater than one
hectare, to the smaller lot sizes most
common in the critical corridors. These
programs have inbuilt community
capacity building and provide the
opportunity for community champions
to emerge amongst local residents.

•

Investigate opportunities for enhancing
habitat movement across Skyline
Terrace. Opportunities may include
planting additional habitat tree species
within the road reserve. Council may
also consider providing demonstration
plantings of appropriate verge
gardening with under-storey species
and other appropriate elements.

•

Implement mechanisms to protect
significant individual habitat trees.

Challenges
•

Maintaining the legacy of habitat
conservation from one property owner
to the next is not easy. As properties
change hands, the beneficial assets
of a previous property owner can be
quickly undone by a new owner with
different values.

•

Council resources for community
conservation activities are usually
stretched thinly across many
locations with many working long
weekend hours.

•

Verge gardening can be problematic,
however strong guidelines for verge
gardening can deliver positive
outcomes (e.g. City of Unley Verge
Garden Guide). Council demonstration
plots and careful council compliance
checks, can deliver positive outcomes.

•

Maintaining and improving
fauna connectivity.

•

Review conservation management
plans for each of the critical corridors.

•

The case study highlights the need to
look closely at both current canopy
extent and structure on public and
private land and tailor community
engagement and supportive council
works to each particular corridor
needs. Some environmental critical
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5. Next steps
Mapping and measuring current (2018) tree canopy cover as well
as measuring changes in tree canopy cover across various land
tenures and land uses, is an important initial phase of evidencegathering. Combined with the analysis and learnings from the
case studies, the City is now well positioned to consider the
next steps towards integrating urban tree canopy cover and its
multiple benefits into the aspirational outcomes shared by City
leaders and the diverse Gold Coast community, including:
•

•

•

•

Attractive, tree shaded active transport routes that help make
walking and cycling more comfortable and enjoyable and
support vibrant, active and healthy community life (City of
Gold Coast Active Transport Plan 2017– 2027).

A summary of these recommendations is provided in Figure
98, with further discussion of the recommendations within each
theme described in the proceeding pages. The collective of these
themed next steps could be packaged into the development of
an integrated Urban Greening Action Plan, outlining the targets,
policies, programs and planning control shifts that would sustain
and enhance the liveability of the City’s urban footprint.

Stage

Recommendations

Theme 1: Priority planning and policy reviews
Review

Street tree planting requirements and guidance within Gold
Coast Planning schemes

Leafy, liveable streets; in new neighbourhoods and those
suburbs undergoing change in dwelling density, where tree
shaded streets contribute to local identity and successful
urban places (IPWEAQ Street Planning and Design Manual –
Scoping Document, 2018 and City of Gold Coast City Plan –
Successful urban places).

Review

Landscape and streetscape development approval conditions

Identify

Alternative forms of attached dwelling for infill development on
small lots

Review

Provision for ‘deep soil’ spaces within higher density forms
of development

Develop

Development of a Significant Landscape tree Overlay and
offset Code

Healthy, leafy neighbourhoods cooled by nature’s airconditioners, where access to doses of nature begins at
home and not just in the neighbourhood park
Astell- Burt, et al., 2019).

Review

Management of Trees on Council Controlled Land Policy

Sustaining a rich biodiversity through urban green connections
for wildlife movement and refuge, to ensure we live in balance
with nature (City of Gold Coast Our Natural City Strategy).

Six key themes emerge from the case studies to provide a
framework for the next steps:
1. priority planning and policy reviews
2. canopy cover target setting
3. priority on-ground urban greening actions
– retrofitting/ renewal
4. community engagement opportunities

Theme 2: Canopy cover target setting
Develop

Theme 3: Priority on-ground urban greening actions –
retrofitting/renewal
Identify

Priority ‘shadeways’ retrofits

Develop

A program of tree planting for ‘shade hungry’ active
travel routes

Develop

Standard design/drawings and cost estimates for
embedding shade tree planting into all new active transport
infrastructure projects

Theme 4: Community engagement opportunities
Identify

Community values, attitudes, priorities and concerns about
urban trees and policy potentials through participatory
mapping activities

Theme 5: Future investigations
Review

Understanding values, composition, condition, risk, planting
opportunities and maintenance needs of Council trees

Review

Understanding street tree species and survival rates and
influencing factors ensuring correct species planted in
corridors and conservation areas to sustain fauna

5. research and studies
6. monitoring.

Functional canopy cover targets that align to Gold Coast
City priorities

Recommendations have been grouped in to three stages:

Theme 6: Monitoring

•

identify areas requiring further detailed analysis
and investigation

Develop

Monitoring at the same hierarchy and scales, land-use zones
and tenures

Develop

Monitoring measured outcomes from remotely sensed data

•

develop standards and process

Develop

Performance monitoring outcomes against forecast canopy
cover change

•

review current guidance and practices in place
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Figure 97. Recommendations summary table

1. Priority planning and policy reviews
During the City’s stakeholder workshop and within each of the
four case studies, revision of some specific areas in current
planning regulations and policy were suggested that could help
sustain or enhance beneficial levels of tree cover to support
liveable neighbourhoods. These revisions have been divided into
planning scheme elements (for both the public realm and private
property requirements of residential development) and policies for
managing trees on Council controlled land.

1. Review street tree planting requirements
and guidance within Gold Coast City Plan
The Gold Coast City Plan, zone codes, development codes,
plan policies and development guidelines, landscape work,
standard specifications and drawings and streetscape design
guidelines, practice notes and fact sheets all currently support
the provision of street trees through development. However,
typical of many local council guidelines, Gold Coast SC6.2 City
Plan Policy, landscape work, road reserves – 16.1 guidelines for
landscaping in road reserves, is dominated by constraints to tree
planting, rather than guidance on designing streets for trees. In
contrast, the Gold Coast Streetscape Design Guidelines support
innovative and integrated design for trees in Gold Coast streets
within nominated urban centres. It is suggested that advancing
this type of design guidance across the residential road hierarchy
could raise a similar level of awareness of the value of street
trees in residential areas and support better outcomes through
development. Achieving high quality, established street trees at
“hand-over” requires high quality street tree stock, appropriate
site preparation and planting techniques. A review of Council’s
standard drawing and specifications for street tree planting is also
suggested in conjunction with expansion of streetscape design
guidance. Appropriate examples of this approach include:
•

Ipswich Streetscape Design Guideline

•

Brisbane City Council Planning Scheme Policy Infrastructure
Design – Ch 3 Road Corridor Design and Ch. 5 Streetscape
locality advice

•

Landcom NSW (2006). Street tree design guidelines V7.
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2. Landscape/Streetscape development
approval conditions
Landscape performance bonds are an important instrument in
use by the City to achieve outcomes required in conditions for
private property landscaping and street tree planting. Specific
street tree planting performance bond components, which reflect
the value of the site preparation, plant, planting and maintenance
costs for street trees adjacent to the development site, may be
considered as an amendment to the current approach. This
amendment would focus on an additional incentive for developers
and their contractors to achieve high quality, established street
trees at ‘hand-over’. Definitions of ‘high quality/established
trees’ could be described as specific tree size, canopy spread
and tree health and stem strength requirements related to the
tree stock size by adapting sections of AS 2303:2015 ‘Tree
stock for landscape use’. In this way Council shifts greater
responsibility for compliance to the developer motivated by the
release of additional costs and ensures that City ratepayers do
not inherit the burden of paying for street tree planting retrofits
in new developments with compliance failures. Examples of this
amended approach can be found in the Western Australia Local
Government Association (WALGA), Urban Street Trees guidance
(WALGA, 2014).
Future steps may also be considered towards optimising existing
street tree retention and suitable replacement or compensation
for the loss of street trees, worthy of retention, that are removed
for development. An approach similar to the ‘no net canopy area
loss’ requirement suggested for significant landscape trees on
private property, could apply to the City’s street trees, impacted
by development. This approach is already applied in Brisbane City
Council, as a component of their tree removal and replacement
procedure and natural assets local law permit conditions and
significant landscape tree overlay code. The Brisbane City Council
requirement is for replacement and or compensation to the value
that achieves no net canopy area loss within three years and is
supported by a tree canopy replacement calculator. For further
information on this approach, contact BCC Natural Environment
Water and Sustainability Branch.

3. Explore alternative forms of attached
dwelling for infill development
Case study two highlighted the significant loss of tree canopy
cover in existing residential areas associated with infill/
consolidation development of attached dwellings on small lots.
Both the current setback provisions and site cover up to 70% is
eliminating the opportunity for existing tree retention or new tree
planting on these sites.
It is suggested to seek out, celebrate and reward good attached
dwelling forms, tree retention/replanting achievements by
developers/builders. Similarly the architecture and building
industry could be challenged to provide alternatives to the single
storey, large site cover forms of attached dwellings that can
deliver greater landscape areas in conjunction with sub-tropical
design, natural ventilation and functional tree spaces.

4. Explore development of a Significant
Landscape Tree Overlay and Offset Code
Assessable vegetation is defined within the City of Gold Coast
City Plan as “Vegetation throughout the city that is both identified
in the Vegetation Management Overlay Map or (1) greater than 4
metres in height or (2) equal to, or in excess of 40 centimetres in
girth (circumference) measured at 1.4 metres above ground level.”
However, the lack of a specific overlay map, code and offset
scheme associated with significant landscape trees within the
urban footprint may be diluting their potential for retention and
the replacement of their values within urban areas. It is also
clear from the existing exemptions listed in Table 9.4.14-1 of
the City Plan - Vegetation Management Code, that few, if any
of the trees defined in items (1) and (2) above, would avoid
permitted damage.
Surveying, listing and updating individual significant landscape
trees in an overlay map can be resource intensive and may
only be justified in areas at high risk of the erosion of landscape
character (e.g. in areas of intense infill development pressure
and recognised significant landscape character). However, less
exemptions and more detailed tree protection plan requirements,
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plus an offsetting scheme for the trees that are worthy of
retention, would help avoid permanent loss of tree canopy cover
in high risk areas.
An example of a significant landscape overlay map, code and
“offset” provisions can be found in the Brisbane City Council City
Plan, significant landscape tree provisions. Unlike the current
Brisbane City Council Significant Landscape Tree Code, City of
Gold Coast should also consider off-site offset provisions that
recognise that ‘no net canopy area loss’ is often unachievable on
the subject site alone. Supplementary off-site provisions could
further support additional tree canopy cover within the public
realm or the embellishment of existing local tree canopy cover.

5. Review management of trees on Council
controlled land policy
To help reduce the impacts of Council and other agencies
activities on existing street and park trees, a similar effort to
that suggested above in relation to significant landscape trees
on private property is suggested to upgrade the Significant
Tree Asset Register of the City’s trees. Leading by example in
innovative design, best practice arboricultural techniques and
positive partnerships can be a powerful example of how Council
may expect developers to treat existing significant community tree
assets on private property. To support population of a Significant
Tree Register that can be shared with all stakeholders, a strategic
survey technique, supported by overlaying the “mature canopy”
data from this project on road reserves and parks of priority is
suggested. The next step is a review of the Tree Classification
Table in Appendix 1 of the policy to better define the ‘Functional/
significance/other’ criteria to provide examples of trees that
align to definitions such as ‘high aesthetic value’, ‘moderate
aesthetic value’ and a ‘desirable, healthy and sound trees that
contributes to the streetscape or parkland’. There may also
be an opportunity to engage the community in populating the
Significant (Council) Tree Register through a ‘Your favourite street
or park tree’ campaign. Some of the measurable values of those
worthy trees could then also be shared in community awareness
building projects, some of which are outlined in the community
engagement section of this report.
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2. Canopy cover target setting
In the development of strategic plans for urban tree assets and
broader urban forest strategies, many local authorities across
Australia have used canopy cover analyses to set cover targets.
The scale of these targets is most often whole of LGA area. In the
inner city LGAs of the City of Melbourne, the canopy cover target
of doubling cover measured in 2013 to 40% by 2040, relates to
tree cover in the public realm. However, tree cover in any LGA is
distributed very unevenly, even within the public realm. Average
tree canopy cover across larger and more diverse LGAs, like the
Gold Coast Urban Footprint, as reinforced in this study, would
not reflect the wide variations across tenures and land use zones.
There is increasing interest in setting canopy cover targets that
relate to a particular functional outcome or land use type. The City
of Sydney’s canopy cover target applied their 2009 baseline study
results to an early land use categorised target breakdown from
American Forests Organisation guidelines. It suggested canopy
cover targets in City Centres of 15%, in urban residential and light
commercial of 25% and in suburban residential of 50%. American
Forests Organisation guidelines and Australia’s 2020 Vision guide
to ‘Growing Your Urban Forest’, now support an even more
context dependent, step by step approach to urban tree canopy
cover targets.

1. Exploring functional canopy cover targets that
align to City of Gold Coast priorities
Our Gold Coast Natural City Strategy already aligns a priority
outcome with an asset or service, stating a target of 51% native
vegetation cover across the city by 2020. Park access targets
also usually relate a function or outcome to a service or asset, for
example, 95% of population be serviced by walkable access to
local parkland or parkland of other types.
Brisbane City Council has set an urban tree canopy cover target
based on resident access to tree shaded footpaths and park
pathways – a functional canopy cover target of 50% by 2031
from a baseline of 35% measured in 2010, aligning directly to the
functional outcome sought from that cover – greener, cooler and
more attractive pathways for walking and cycling.
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Some suggestions for the City of Gold Coast to explore functional
canopy cover targets emerged in the recommendations from
the case studies. A suggested suite of canopy cover targets
could be:
•

an ‘active travel route’ tree canopy target

•

a ‘liveable street’ tree canopy target

•

a ‘conservation corridor’ canopy and strata percentage target

•

a ‘liveable neighbourhood’ canopy target.

Setting the actual targets can be guided by both the baseline
results from this study, the limited benchmarking available from
other LGAs and the research literature. For example, 30% nearby
tree cover that was found to be associated with significant
positive health benefits (Astell-Burt, et al., 2019), provides
some guidance for a ‘liveable neighbourhood’ canopy target. A
suitable ‘conservation corridor’ cover target may be sustaining
the 44% average across all corridor areas found in this study.
But stretching the proportion of larger canopy trees from a 58%
average to the 60% level found in conservation areas may be an
important secondary target. The ‘liveable street’ and the ‘active
travel route’ may initially adopt the Brisbane City Council 50%
target, subject to design/field testing. It should be noted that an
aspirational 30% tree cover target for liveable neighbourhoods
may be further broken down to; private property canopy cover
(20%) road reserves (50%) and local parkland (55%), based on
respective proportions of those tenure/land covers.
The important next step would be to reality test some aspirational
targets against actual capacity to achieve forecast levels of tree
placement, planting and growth within existing site constraints
and innovative alternate design solutions across particular time
frames. Testing can be an exciting multi-disciplined activity
involving arborists, engineers, planners, architects, urban
designers and landscape architecture students.
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3. Priority on-ground urban greening actions
– retrofitting and renewal
1. Identifying a program of tree planting for
“shade-hungry” active travel routes
Active travel routes within 400 metres of education facilities,
transport hubs, medical centres, and shopping centres had an
average of 23% tree canopy cover in 2018. However, Figures
35 to 38 show that people walking to most of these destinations
would more often experience some tree shade for less than a
tenth of their journey. Measures of road reserve tree cover within
the case study areas was no higher than 8%. The baseline tree
canopy cover data from this study provides a spatial layer that
can be overlayed on other spatial data sets to help fine-tune
project selections for retrofit tree planting along ‘shade-hungry’
active travel routes. Useful additional overlays from Council data
sets could include priority projects identified in the City’s Active
Transport Plan 2017-2027, dwelling density, impervious cover/
urban heat sinks, timing of road/street upgrade works, localised
WSUD retrofit projects, and other City street tree planting
projects. Other overlays may be sourced from Census 2016, such
as socio-economic or demographic data; all helping to fine tune
a list of priority sites in areas of greatest community need and
opportunity for potential project partners.

2. Scoping priority ‘shadeways’ retrofits
The next step from a list of priority project sites would be an
assessment of the capacity to improve tree shade cover at
those sites. A modified project field survey/site audit, such as the
‘Green Infrastructure Audit’ tool developed by Arup for London’s
Greening the Business Improvement Districts (BIDS), is suggested
to support priority retrofit/renewal project scoping. The advantage
of the green infrastructure audit style is that it provides a product
suited to stakeholder engagement, identifies potential for other
styles of green infrastructure, and adds a suite of baseline data to
monitor other co-benefits.
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3. Developing standard designs, drawings and cost
estimates for embedding shade tree planting into all
new active transport infrastructure projects
A final step in support of both retrofit/renewal projects and the
integration of shade tree planting into all new active transport
infrastructure projects, is the development of a package of
standard designs, drawings and cost estimates. Designs should
integrate space (above and below ground) to support the growth
of at least medium sized trees (up to 8 metres tall and 5-6 metres
wide) amongst pathway layouts that aim to deliver a suitable
target level of tree shade. Such designs may need to incorporate
porous paving, passive stormwater inputs and engineered below
ground spaces, in addition to functional sight line and user
safety design. It may be that allowing space for one large tree at
infrequent spacing would be more effective and achievable than
smaller trees at closer spacings. Costing the implementation of
such a suite of costed designs enables each project to design
and budget for shade trees at early stages of project planning.

Figure 98. Shade tree planting in Casuarina
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4. Community engagement opportunities
The case study recommendations were also dominated by
community engagement suggestions. The next steps towards
optimising multi-functional tree canopy cover cannot be guided
by assumed community aspirations expressed in strategic
Council documents and best practice literature and research. The
values, attitudes, priorities and concerns about urban trees must
be sourced from the community as well as other internal and
external stakeholders (Kirkpatrick, et al., 2012 and 2013; Roy, et
al., 2017). As a measure of the importance of understanding and
monitoring community opinion, the second urban forest target
that sits beside Brisbane City’s pathway canopy cover percentage
is maintaining high levels of community satisfaction with tree
shade cover along pathways in your suburb. This duet of service
supply and demand style targets setting aligns strongly with asset
management “levels of service” alignment with “asset condition”.
It should also be noted that this study has already initiated a level
of internal stakeholder engagement which should be maintained
and enhanced. A paper documented a systematic review of
studies that included the views of municipal tree managers
within urban forest governance and management. It states that
their challenges are largely themed around lack of resource for
coordination between stakeholders and municipal units (Ordonez,
et al., 2019). Enhancements to internal engagement may be
integrated with other priority on-ground or policy review actions,
where collaborative teams vary in composition and are focused
on a specific outcome.

88

1. Exploring community values, attitudes, priorities
and concerns about urban trees and policy potentials
through participatory mapping activities
The canopy cover mapping product and some key results
from this study, provides an excellent tool for community and
stakeholder engagement through a participatory mapping
exercise. Participatory mapping takes respondents on a pictorial/
map style journey to highlight findings, build some awareness of
urban forest benefits and seek out insights to particular opinions
and preferences (Krasny, M. E., A. Russ, K. G. Tidball and T.
Elmqvist (2014).
The exemplars of participatory/interactive mapping is the City of
Melbourne Urban Forest Visual, and the City of Burnside Urban
Forest Interactive. A good example of a basic level is the overview
document that was used in the Sunshine Coast Draft Street Tree
Master Plan project and the more recent urban forest insights
used in community engagement for Sustainable Sydney 2050 – a
Natural City.

2. Other localised and targeted community
engagement opportunities.
One particular suggestion, which emerged from the fourth
case study, is to extend the Naturally Gold Coast conservation
partner programs such as Land for Wildlife, to residents in critical
environmental corridors. Other successful activities such as
suburban tree trails and community street tree planting events
add value to existing services, such as Free Plant programs and
National Tree Day. Free Plant program activities may be targeted
to identified heat vulnerable precincts and combined with
community street tree planting.
Better engaging with adjacent land owners when any new street
trees (e.g. citywide greening) are being planted also offers a basic
entry level of engagement that could include suggestions for
taking care of new street trees and alerting Council to any decline
or vandalism. The extent to which Council wishes to consult,
rather than inform adjacent residents about street tree species
choices and placement needs is to be cautioned against the
need for specialist species-site-function matching and optimum
location selection.

3. Civic ecology opportunities
Engaging the community in urban forest information gathering
is already common practice as part of natural area/biodiversity
programs. Expanding these activities and applying the
implementation learnings to street and park trees outside of
reserves can assist with building urban forest awareness and
advocacy. Civic ecology activities are also acknowledged as an
added source of human and social health values (Nesbitt, et al.,
2017) and could expand to determine priority restoration areas.
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Figure 99. Koala tree planting

89

5. Further investigation
1. Managing council trees as assets
The analysis of urban tree canopy cover provides an excellent
overview of the extent, distribution and basic height structure of
urban tree cover within the Gold Coast Urban Footprint. However,
further investigation of the significance, composition, health, risk
and maintenance needs of Council controlled trees can better
guide Council’s management of its existing tree assets.
City of Melbourne’s goal for their 2013 Urban Forest Strategy
is to “create a resilient, healthy and diverse forest for the future.
That creation begins by building upon the present and the past.”
(Melbourne.vic.gov.au., 2019). Making the most of existing assets
is also as important as strategic enhancement programs. More
specifically, this type of information enables tree assets to be
considered in the same way as “hard” Council assets at budget
and strategic decision-making times.

2. Understanding values, composition, condition, risk,
planting opportunities and maintenance needs of
Council trees
Further investigation of the City’s existing trees also provides
insights of performance and maintenance needs across species
and site types to guide better species choices and to assess
tree population vulnerability to warming and other changes in
urban climates.
The City will already have some records and data gathering for
all street and park trees. As a result, a stratified sample survey
technique is suggested. Sample style tree surveys select a
representative subset of large street and park tree populations
to develop an estimate of the asset profile of tree population,
replacement value, composition and condition. When prepared
properly, sampling surveys can be accurate and much more
cost-effective than complete tree inventories. To be representative
of the uneven distribution of trees throughout LGAs, the samples
must be selected randomly from within strata. Strata may
consist of more than one level, such as the hierarchy of street/
roads or park classifications within each tree management zone/
district or electoral boundary. The survey of sample sites, usually
a 1–2 kilometre section of street or portions of urban park,
gathers typical field tree inventory information about the trees
and therefore allows a profile of the entire street and park tree
population to be developed by extrapolating the survey results to
total lengths of street hierarchy or park classification areas (Plant
and Sipe 2016).
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In 2010 Brisbane City Council pre-stratified street tree cover
within all residential suburbs using canopy cover data gathered in
the previous year. Within 80 sample sites, chosen to represent the
uneven distribution and density of street tree canopy cover, trees
on both sides of a 1.5–2 kilometre length of street were surveyed.
A selection of attributes about each tree was recorded, including
planting opportunities within that defined length. Data about the
16,600 street trees surveyed was then extrapolated to provide
estimates of street tree population and stocking level, street tree
species diversity, richness, condition, risk and maintenance need
profiles of the street tree population. The pre-stratification enabled
a survey of just 3% of the estimated street tree population over an
eight week period to deliver a sampling error of just 6%.
To align best with City asset reporting, tree condition rating scales
can match those of other assets. Tree asset replacement values
can be based on industry accepted tree valuation techniques
such as Modified Burnley Method or the US Council for Tree and
landscape Appraisers (CTLA) method within i-Tree ECO software.
The data from the sampling approach can also be uploaded to
i-Tree ECO to provide estimates of the air quality improvement,
carbon storage and sequestration, and stormwater runoff
management values of the City’s street trees to share with
the community.
The sample survey approach supplements the more
commonplace finer scale street and park tree survey/assessment
of a precinct, high use areas of parks or project area, linked to the
City’s spatial information system.

3. Understanding street tree species survival rates
and influencing factors
The City’s tree data gathering and management should
be mandated as part of the final ‘hand-over’ of every tree
maintenance, removal and planting activity to compile the
information and gain better use out of the data. Information about
tree species, location, site condition, tree condition rating at the
end of completed works, adds incrementally to the spatial tree
asset data set. To help answer questions such as those posed
in Case study three, street tree planting data can be used to
develop a street or park tree survival rate survey for three and
five year old trees. Analyses of survival rates by location, planting
types, stock size, site conditions and other factors provide greater
insights into measures of success or failure.
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6. Monitoring
The results of this study provide an excellent baseline for
monitoring future changes in the extent, distribution and basic
structure of the City’s urban tree canopy.
Ensuring that future urban tree canopy cover is measured from
remotely sensed data sourced from similar high resolution LiDAR
as the 2018 dataset, enables more robust comparisons to be
made. To minimise future desktop data corrections, it is also
recommended that multispectral satellite or airborne imagery be
sourced for the same timings as the LiDAR acquisitions. Such
multispectral imagery also begins to capture snapshots of tree
canopy vitality and density, in addition to other land cover features
such as impervious versus pervious cover. Other areas of Council
may already be sourcing regular multispectral data, offering
opportunities to partner with them for future analyses.
The second important type of monitoring changes in urban tree
canopy is performance monitoring. While on-ground tree planting
projects and changes to policy or planning scheme elements
will take many years to show changes in canopy cover, progress
against forecast canopy cover changes as a result of such
projects are powerful forms of feedback. As mentioned in the
priority on-ground urban greening actions section, forecasting
growth in tree canopy over time is an important part of exploring
the outcomes of alternative ‘tree-friendly’ design solutions
for residential streetscapes, active travel routes and
housing development.
In turn, the forecast canopy covers of alternative design scenarios
can be used as inputs to estimate future benefits. Innovative
software such as the CRC Water Sensitive Cities - cooling/
warming scenario forecasting tool and the CRC-Low carbon
Living – Urban Heat Island Decision Support (UHI-DS) tool
enable estimates of the cooling, stormwater management and
energy conservation values of canopy cover change scenarios
to be tested.
Short to medium term shade and cooling outcomes of tree
planting projects may also be monitored using comparative
thermal camera snapshots. Thermography provides great talking
points in addition to legitimate monitoring elements.
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As highlighted in the community engagement section,
monitoring of changes in community awareness, community
values of trees, and satisfaction with tree cover in their local area,
in conjunction with changes in canopy cover or changes in policy,
is also important.
As highlighted in the residential case study, auditing of
development outcomes against the City Plan provisions and
development approval conditions is an important performance
measure for monitoring progress towards a suitable balance
between built form and landscaped areas
Monitoring the achievement of alignment between development
outcomes and the City Plan site cover, tree retention and
landscape provisions is also recommended. Associated
reporting at corporate plan performance measures is suggested.
Baseline percentage alignment could be established by auditing
a representative sample of infill and high density development
completions against their development approval conditions and
the City Plan provisions. Ongoing performance measuring of a
new selection of sample sites is suggested at two yearly intervals.
Monitoring need not be entirely the responsibility of Council.
Monitoring of on-ground projects may involve trained community
volunteers, i.e. ‘citizen foresters’, or students. Data gathering for
Brisbane City Council’s street tree species trials and street tree
planting survival rates was undertaken by supervised students
of environmental science or horticulture degrees during their
summer break. Similarly, students at a Brisbane high school
participating in Active School Travel Program were shown how to
use simple digital pointer thermometers to compare tree shaded
versus no tree shaded pathways around their school ground.
Data gathering for both London’s ‘natural capital’ account report
and New York’s 2015 update to its street tree count, also involved
trained community volunteers.
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Appendix A

Data processing summary
Due to varying quality and inaccuracies inherent within of the
supplied LiDAR, a series of tools were developed to reclassify,
clean and analyse the Raw LiDAR. The tools were built in FME to
operate in three phases.

Phase 1 LiDAR Processing
From the raw LiDAR* a ground model was created and the
height above ground was determined for all points classified
as vegetation. Once the heights were established they were
reclassified by the strata defined by Council and written out to a
database for further processing.

Phase 2 Cleaning
A series of datasets were identified as being key to the cleaning
process such as building footprints to remove erroneous points
where buildings had been classified as vegetation in the original
LiDAR. Within this tool, a process was created to determine
whether or not vegetation points were errors or genuine tree
canopy overhanging buildings. A similar process was used
to identify and remove points within road corridors and
overhead powerlines.
After going through this tool, the results were visually checked
and any obvious errors corrected.
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Phase 3 Analysis
Once a definitive dataset of tree canopy was achieved, the
canopy was spatially compared to datasets used to undertake
the analysis in this report. Coverage areas as percentage of
baseline were calculated and output for further detailed
analysis in Excel.
* It is recommended that at the time of the next LiDAR data
capture, an infrared band should be captured simultaneously to
the aerial imagery, to improve the process to detect tree canopy
cover from imagery.

Figure 100. Schematic Lidar processing workflow

Figure 101. Pre-processed Lidar
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Figure 102. Stage 1 - Processed Lidar

Figure 103. Stage 2 - Cleaned Lidar
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