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ABSTRACT

Urban forests provide numerous benefits to human health and well
being, the local urban environment and biodiversity. Despite this,
many suburban areas are experiencing declining urban forests due to
urban consolidation. In response, this paper proposes scenarios for
improving canopy coverage using an Australian middle ring suburb
as a case study. The paper employs a Delphi method assessment of the
scenarios regarding their benefits and feasibility. The paper concludes
that while experts focus on the technical dimensions of urban forest
planning, planners should ensure that urban forest plans embody
a place-based narrative that captures the public imagination and
engenders stewardship.

Introduction
People have been planting trees in cities throughout civilization, in a tradition that extends
back to Ancient Greece and China. Since the 1960s, urban forestry has developed into an
area of professionalized practice. This practice engages government representatives, public
and private land managers, researchers, arborists, activists, landscape contractors and the
general community (Campbell, Svendsen, and Roman 2016, 1262; Nitoslawski, Duinker, and
Bush 2016, 478). Now many cities have tree planting initiatives and urban forest strategies
that encourage tree planting in urban areas (Department of Planning; City of Bayswater
2015; The City of Melbourne 2012; City of Vancouver 2018). This surge in urban forest
strategies is not surprising given the multitude of benefits urban forests provide to human
health, the local urban environment, biodiversity conservation and real-estate values.
While there exist numerous urban forest strategies, the majority are technical exercises,
and generally, there has been a lack of vision to catch the public imagination. Meanwhile, in
many cities, urban consolidation is occurring at the expense of urban forests and the
ecosystem services they provide (Haaland and van den Bosch 2015; Brunner and Cozens
2013). Ultimately, these ecosystem services contribute to urban liveability and even viability.
This paper purposefully sets out seven urban forest scenarios to address this situation –
most building on key planning theories – that could stimulate public interest, support and
stewardship. Finally, the paper tests these scenarios against expert opinion in a two-stage
Delphi method to ensure their validity. Such testing is important because policymakers and
practitioners require urban forest scenarios that have been tested against expert opinion.

Background
Urban forests provide a multitude of ecosystem services. These include cultural services
such as physical health, mental health, spiritual value and sense of place, and biodiversity
and regulating services such as stormwater mitigation, air purification, and shade and
heatwave mitigation (McDonald 2015, 12).

Cultural ecosystem services
Contact with nature in urban areas – such as provided in gardens, parks and streets with
high levels of canopy cover – has a critical role in people’s quality of life, influencing health
and wellbeing (Hartig et al. 2014). Indeed, research has proved that the presence of trees
and vegetation encourages physical activity, reduces stress, improves mental health
(Astell-Burt and Feng 2019), and promotes social interaction and a sense of belonging
(Barron et al. 2019, 2). Overall, these lead to a plethora of health and wellbeing benefits
across a person’s life (Astell-Burt, Mitchell, and Hartig 2014).
Physical activity in shaded green spaces and streets (Hooper et al. 2015) counters
sedentary lifestyles and is correlated with reductions in obesity, heart disease, some types
of cancer, and with increased life spans (Pereira et al. 2013; Bell, Wilson, and Liu 2008;
Yelenik and Levine 2011). In some instances, people can benefit from nature even without
even engaging with it physically (Ulrich 1984; Cox et al. 2019). Indeed, the ‘biophilia
hypothesis,’ suggests that people gain positive emotional responses from views of nature,
even through a window (Barron et al. 2019, 2).
Parks and streetscapes with substantial tree cover are also essential to bolster social
cohesion and sense of community. Indeed, such areas provide a venue for socializing and
thus expand social ties (Kaźmierczak 2013). Research in the Netherlands indicated that
people with more green spaces within one kilometre of their homes were ‘healthier, less
lonely and more socially supported’ than those without substantial parks. This pattern was
more pronounced in dense urban areas and for households with a low income, as well as
children and the elderly (Maas et al. 2009).
Parks and streetscapes with significant tree cover are not only crucial for people, but
also other species. There are more threatened species in Australian cities, per square
kilometre, than elsewhere in the nation (Ives et al. 2016), a situation that mirrors North
America (Schwartz, Jurjavcic, and O’brien 2002). In this context, parks with native trees,
and understorey vegetation, can provide vital refugia for biodiversity, and ‘stepping
stones’ that enable species movement through urban areas (Threlfall et al. 2017, 2015).
Moreover, native street trees can also play a vital role in biodiversity conservation by
augmenting ecological connectivity throughout urban areas (Mullaney, Lucke, and
Trueman 2015; Ikin et al. 2013).
Urban biodiversity also allows residents to experience nature. As cities continue to
sprawl, city dwellers are less likely to experience nature in their home or work environ
ments (Miller and Hobbs 2002). Connection with nature in urban areas is therefore critical
to avoid the extinction of ‘nature’s experience’ (Miller 2005). Moreover, it engenders
stewardship for nature in the neighbourhoods where people reside, but also beyond
the cities’ boundaries (Dunn et al. 2006). Engagement with nature in childhood supports
a lifetime commitment to environmental protection (van den Born et al. 2018).

Regulating ecosystem services
Urban forests improve the experience of the local urban environment through the
provision of several vital regulating ecosystem services. A high degree of canopy cover
in parks, streetscapes or private lots cool the microclimate and improve thermal comfort
(Coutts et al. 2016). Trees cool the microclimate through evapotranspiration; however,
this is a comparatively small contribution compared to their shading, which can lead to
localized reductions in the temperature of 5 to 20°C (Coutts et al. 2016). The role of trees in
microclimate regulation is becoming particularly significant in the context of increased
temperatures in cities, due to the combined effects of climate change and Urban Heat
Island (Duncan et al. 2019). These can present a severe threat to both children and older
adults amidst extreme heat events (Kovats and Hajat 2008). Moreover, trees and under
storey vegetation in parks, streets and private lots can provide several other ecosystem
services, reducing noise from adjacent roads, filtering air pollution, and sequestering
carbon (Bolund and Hunhammar 1999; Tzoulas et al. 2007). Vegetation also intercepts
rainfall, reducing runoff into drains and maximizing water infiltration into the ground and
aquifers (Nouri et al. 2013; Ossola, Hahs, and Livesley 2015).
Because of the plethora of benefits they provide, trees can also significantly uplift the value
of the adjacent property. Indeed, in the Australian city of Perth researchers noted that, on
average, the property price premium improved by AU$14,500 for a 10% increase in tree
canopy cover on adjacent public space (Panduro and Veie 2013; Pandit, Polyakov, and Sadler
2014). Moreover, they concluded that street trees adjacent to a house resulted in ‘positive and
sizable effects’ on the sale price of the house of about AU$17,000 (Pandit et al. 2013, 140).
Urban forests in Perth
Perth, the capital city of the state of Western Australia, is typically suburban and is
characterized by a low residential density. Indeed, Perth has a population density of just
12.1 people per hectare making it the second least dense Australian capital city, second
only to Brisbane with 9.2 people (Hurley, Taylor, and Dodson 2017, 124). Nonetheless,
Perth’s population is projected to increase from 1.8 million to 6.6 million by 2061
(Australian Bureau of Statistics 2013). As a result, State Government is attempting to
densify existing suburban areas to curtail ‘sprawl’ which commentators regard as
unhealthy, expensive, environmentally destructive and economically unproductive
(Dodson and Sipe 2008; Kelly, Breadon, and Reichl 2011; Newman, Beatley, and Boyer
2009; Bolleter 2017, 2015).
In the pursuit of urban densification, Perth’s planning strategies have concentrated on
Transit-Oriented Development (Bolleter and Ramalho 2019). While Transit-oriented
Development is the flagship of the State Government infill strategy, most infill develop
ment is the subdivision of suburban backyards. This form of development is referred to as
ad hoc subdivision or ‘background’ urban infill and comprises modest projects delivering
fewer than five group dwellings (Department of Planning, and Western Australian
Planning Commission 2014, 107).
One effect of background infill in Perth has been a drop in urban forest cover in both the
inner and middle suburban rings, otherwise known as the ‘greyfields’ (Brunner and Cozens
2013, 232; Bolleter 2016) (Figure 1). While there are exceptions, the areas with the lowest
percentage of canopy cover tend to be those that have not repelled background infill

Figure 1. Background infill in Perth’s inner and middle-ring suburbs typically compromises the urban
forest. Photo courtesy of Nearmap.

(Department of Planning Lands and Heritage 2016). Examples are the inner and middle-ring
Local Government Areas of South Perth, Bayswater, Stirling and Canning (all with ambitious
infill targets) with the percentage of total canopy cover destroyed between just 2001–2004
amounting to 13%, 12%, 11% and 11% respectively (McManus 2010, 350). One reason for this
is that a substantial proportion of trees are located on private land where they are given little
‘protection against the exigency of meeting development aspirations’ (Brunner and Cozens
2013, 232). Indeed, in Perth, development is controlled through the State Government
administered R-Codes (West Australian Planning Commission, and Department of Planning
2015) which provides no regulatory protection of trees. Nonetheless, other State Government
and Local Government administered guidelines have been developed to encourage the
retention and propagation of urban forests (Department of Planning Lands and heritage
2018, 4; City of Bayswater 2015).

The study area
Given the concerning reduction in canopy cover, this paper advances scenarios for
increasing tree canopy coverage in the Perth middle ring Local Government Area of
Bayswater and tests them using a survey of experts. Bayswater is situated six kilometres
northeast of Perth’s central business district in the middle-suburban belt (Figure 2). The
Local Government Area is typically suburban and has a reasonable current tree canopy
coverage of 13% (Figure 3). Nonetheless, Bayswater also has an ambitious infill target of
8,500 new dwellings by 2031 (Western Australian Department of Planning 2010) which

Figure 2. The Bayswater study area is situated six kilometres northeast of Perth’s central business
district in the middle-suburban belt.

could conflict with its aspirational plan to dramatically increase urban forest canopy cover
(City of Bayswater 2018, 1). The scenarios proposed are, within reason, generalizable to
the middle-ring suburbs of other Australian, North American and United Kingdom cities
(amongst others) which are experiencing urban consolidation (Hagan 2017, 469).

Methods
This paper records the findings from a research project conducted in 2019/2020, for the
City of Bayswater, which produced scenarios to inform an increase in canopy coverage
from approximately 13%, to 20% by the year 2025 (City of Bayswater 2018, 1). This
percentage equates to 117,000 new trees if each tree is five-metres in diameter. The
research question that guided this enquiry was:
What scenarios can local governments adopt for boosting urban forests in densifying suburbs
that provide a multitude of benefits to residents yet remain feasible for implementation?

The study employed research methods in the following stages to answer this question.
Firstly, a design research exercise was conducted to generate a variety of different scenarios
for spatializing the seven per cent increase in urban canopy cover. While some question
whether ‘design research’ is a valid research method, Swaffield and Deming assert that
‘design may become research if it is planned and undertaken as a systematic process of
inquiry, with a clear theoretical framework and research questions’ (2010, 206). As such, the

Figure 3. City of Bayswater urban forest canopy cover (%) 2016. Data courtesy of the Department of
Planning, Lands and Heritage.

seven scenarios were conceived with specific reference to the research question and
relevant theory, and tested through a rigorous process of evaluation.

The urban forest scenarios
The first urban forest scenario, The Kid’s Forest, concentrated tree planting around play
grounds, schools, day-care, medical and aged care centres, and adjacent streets (within 400 m)
of all school sites within the City of Bayswater. The scenario built on research indicating that
heat stress, which is becoming increasingly common in Perth’s long, hot and dry summers,
disproportionally affects vulnerable groups such as children and older people, and as such
urban forest planning should seek to protect such groups (Lenzholzer 2015, 23). It also sought
to address that Australia is in the midst of a childhood obesity epidemic (Timperio et al. 2008),
a situation which inviting and comfortable streets and parks could address by encouraging
children to walk to school or the local park. Indeed, research has shown that children with

better access to parks had consistently lower Body Mass Index. The inference is that kids with
parks nearby spent energy both walking to the park and then playing there, and this extra bit
of exercise kept the children slightly thinner (McDonald 2015, 180).
The second scenario, the Parks Equalizer, distributed the seven per cent canopy cover
to parks with a current low canopy cover. Given that parks are crucial to the provision of
mental and physical health benefits, and an important forum for socializing (McDonald
2015, 198), the scenario seeks to bolster canopy cover in the parks, and equalize this
across the entire Local Government Area.
The third scenario, the Streets Equalizer, distributed the seven per cent canopy cover
increase to street verges (excluding freeways) with a current low canopy cover. Bolstering
canopy cover in streetscapes is important because streetscapes provide a setting for
social interaction, play and passive recreation (Ben-Joseph 2007, 505) which enhances
both health and wellbeing. Streetscape plantings also have the potential to reduce
ambient temperature, improve air quality and assist with urban water management.
The fourth scenario, the Green Stream, focussed tree planting in upgraded open drains
and foreshores and adjacent street verges. This scenario builds on Water Sensitive Urban
Design theory which seeks to reduce the quantity of stormwater and improve water
quality (Wong 2006, 215). Indeed, urban forests can intercept rainfall, reducing runoff into
stormwater drains and maximizing water infiltration into the ground (Nouri et al. 2013;
Ossola, Hahs, and Livesley 2015)
The fifth scenario, the Green Micro-Grid focussed tree planting in streets connecting
transit hubs, parks and schools with an overarching aim of increasing active transport to
amenities but also train stations so to increase mass transit usage. This scenario builds on
Transit Oriented Development approaches which aim for pedestrian-friendly neighbour
hoods to support transit by providing easy pedestrian access for transit users (Calthorpe
and Fulton 2015, 336).
The sixth scenario, the Green Funnel focussed tree planting in streets, parks, and
private land in areas the City of Bayswater has designated biodiversity corridors. It is
well documented that urbanization negatively affects many species, but also that urban
areas can be designed to support wildlife (Ikin et al. 2013, 295). By providing predomi
nately native streetscapes and parks, suburban areas can support biodiversity, particularly
native bird species (Ikin et al. 2013, 295).
The last scenario, The High-Density Forest focussed tree planting in areas of the Local
Government Area that the City of Bayswater, has zoned for increased urban densities. Some
commentators advise that as urban density increases planners should increase the amount
of green space in an area, thus offsetting the reduction of private open space. The theory
presumes that residents will compensate for limited access to private open space by more
frequently using public open spaces such as parks, a notion referred to as the ‘compensation
hypothesis’ (Byrne, Sipe, and Searle 2010, 164). While it is extremely difficult to create ‘new’
green open space in existing areas, this scenario increases the density of canopy coverage in
combination with increases in urban density (Bolleter and Ramalho 2014).
Readers should note that the urban forest scenarios were indicative and did not resolve
details such as the diversity of native and non-native tree species. Nonetheless, the
diversity of tree species is crucial to the urban forest’s resilience concerning disturbances
like pests, diseases, extreme weather events, and other climatic changes (Nitoslawski,

Duinker, and Bush 2016, 480) and its ability to contribute to local biodiversity protection
(Nitoslawski, Duinker, and Bush 2016, 471).
The scenarios also generally focus on opportunities for increasing the urban forest in
Local Government managed land (e.g., streetscapes, parks, school sites) and not on
privately owned land. This choice reflects that the City of Bayswater, has little agency to
regulate tree planting, and protection, on private land or land controlled by public
utilities. Indeed, the literature indicates that tree planting on land owned by public
utilities or privately owned property is ‘high risk’ (Department of Planning Lands and
heritage 2018, p. 19). Conversely, the literature and our findings indicate that parks are
generally low-risk because planners have designated these ‘as spaces for biodiversity,
recreation and relaxation with few development pressures’ (Department of Planning
Lands and heritage 2018, 20). Nonetheless, the proportion of trees are on private land
can exceed 60% (In Brunner and Cozens 2013, 234). While these areas are largely beyond
the scope of this paper, they remain of importance.

Delphi technique evaluation of urban forest scenarios
With the seven urban forest scenarios designed and visualized, a Delphi method was then
employed to assess these scenarios. This approach builds on other urban forest related papers
which utilize a Delphi method to assess options (Barron, Sheppard, and Condon 2016). The Delphi
method is an efficient method for collecting informed judgements from a group of experts on
a specific problem. It enables controlled communication among a group of experts, allowing them,
collectively, to deal with a complicated problem effectively (Perveen, Kamruzzaman, and Yigitcanlar
2017, 6). In a Delphi method, a facilitator develops a questionnaire and issues it to a sample of
selected experts. The Delphi method guarantees the anonymity of experts and as such warrants
that the results are not biased, due to the dominance of a single group or individual. Participants in
Delphi methods generally feel comfortable in sharing their feelings on issues anonymously, which
leads to a improved response rate in comparison to workshops and focus groups (Perveen,
Kamruzzaman, and Yigitcanlar 2017, 6).
For this project, the Delphi method included the following stages: Firstly, a panel
of 15 experts was assembled. These included local government strategic planning
officers, parks and gardens managers, civil engineers, directors of technical services,
community engagement advisors, sustainability and environment managers, recrea
tion managers, arborists and place managers. The study employed a non-random
purposive sampling to deliberately target individuals with relevant expertise (Kelley
et al. 2003, 264). The participants met together as a group before the Delphi survey,
but this did not re-occur.
Secondly, the design scenarios were distributed to the panel of experts for review via an
online survey. In total, 11 respondents completed the survey. The scenario assessment
framework was based on the three themes of economic benefits, environmental benefits
and social benefits (Table 1). Respondents were asked to assess the seven urban forest
scenarios against an assessment framework, indicating how strongly they agreed or dis
agreed that the urban forest scenario would deliver economic, environmental and social
benefits. Where, 1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree;
4 = Agree; 5 = strongly agree. The survey also asked whether the scenario was feasible.

Table 1. This table shows the urban forest benefits respondents used to rate each scenario under each
theme.
Economic benefits Increased property values: Trees visually enhance an area and increase property values
Reduced energy usage: Trees strategically planted to provide shade from the sun can cool
buildings by up to 7°C, which can reduce air conditioning costs.
The increased life span of infrastructure and assets: Tree shade can increase the life span of
infrastructures such as roads which in turn reduce maintenance and replacement costs.
Reduced health care costs: Studies indicate that greener suburbs encourage people to exercise
more and provides better mental health outcomes. Increasing the physical and mental health
of people results in a reduction in community health care costs
Environmental
Shading and cooling: Trees provide shade and reduce the surrounding air temperature through
benefits
the process of evapotranspiration.
Improved air quality: Trees trap and absorb air pollutants such as dust and particulate matter
which improves air quality.
Reduced stormwater runoff: Trees slow stormwater flow rates, reduce stormwater runoff and
improve water quality by capturing and filtering water through their leaves and root systems.
Carbon sequestration: Trees help to mitigate the impacts of global warming by capturing and
storing carbon and removing it from the atmosphere.
Provision of food and habitat for wildlife: Trees provide food sources and shelter for animals such
as birds, mammals, insects and other wildlife
Reduced UHI effect: Trees reduce UHI effects through shading and evapotranspiration
Social benefits
Enhanced sense of place: Tree-lined streets and well-designed green spaces enhance the urban
form, which facilitates a strong sense of community connection to an area.
Reduced sun and heat-related illnesses: The provision of shade and a subsequent reduction in air
temperature can help reduce mortality rates, especially amongst the most vulnerable, e.g., the
young, the elderly and homeless people.
Improved community cohesion: Green urban spaces, especially those providing well-shaded
areas, encourage the local community to gather and interact, and this facilitates community
cohesion.
Improved physical and mental health: Providing green spaces within urban areas encourages
people to undertake outdoor activities such as exercise and promotes interaction with others
which has a variety of positive health effects for both physical, mental and social wellbeing.
Reduction in anti-social behaviour: Research indicates that green spaces have a positive influence
on the social behaviour of a community and can reduce the level of particular illegal activities.
Feasibility
The scenario is likely to be accepted by the community and in particular individual landholders.
The scenario cost is not prohibitive.
This scenario can be implemented within existing governance arrangements.
This scenario is resilient to a drying climate and sea-level rise.

The benefits descriptors were developed from the City of Bayswater’s existing urban
forest strategy ‘Greening our Garden City’ which they based on a comprehensive process
of community engagement, through three separate workshops within the Local
Government Area that focussed on community environmental groups, residents, local
businesses and developers respectively (City of Bayswater 2015, 15).
Thirdly, the initial expert assessment and justifications were analysed through the
computation of scores for each of the design scenarios. For each design scenario, the
scores were summed for each theme rated by the experts. A total score for each
design scenario was also created by summing the scores across all themes.
Fourthly, the collective responses to the design scenarios from stage two were
provided to the experts via a second online survey, and then they were asked to
review their initial forecasts in light of the feedback. They were also asked to rank
their first, second and third preference.
Fifthly, the final assessment was developed by aggregating the experts’ preferences
(Hyndman and Athanasopoulos 2018).

Figure 4. Delphi stage one survey results: The experts ranked ‘The Kid’s Forest’ and ‘The Streets Equalizer’
highly in terms of the benefits provided while ‘The Parks Equalizer’ ranked highly in terms of feasibility.

Results
This research paper tables aspirational scenarios for increasing canopy coverage on public
land using an Australian middle ring suburb as a case study. The study employed a Delphi
method assessment of the scenarios regarding their respective benefits and feasibility. In
total, 11 respondents (73%) completed the survey. The results consistently ranked ‘The
Kid’s Forest’ and ‘The Streets Equalizer’ highly (Figure 4). Discussed below are the
scenarios in order of their ultimate ranking in the stage two survey, and the comments
respondents made regarding their benefits and feasibility.

The Kid’s Forest
The highest-ranked scenario, based on the experts most ‘preferred’ scenario, was entitled
‘The Kid’s Forest.’ In this scenario, tree planting was concentrated around playgrounds,
schools, day-care centres, medical and aged care, and adjacent streets (within 400 m) of all
school sites within the City of Bayswater. To achieve the canopy cover increase the City of
Bayswater requires, the cover in these parks and streets would have to increase from six to
55% (Figures 5 and 6).
Respondents noted that this scenario was ‘strong’ and ‘will protect the most vulnerable
members of our community.’ They also felt it resonated with the ‘literature which is coming
out about children’s early experiences of nature, and how it shapes their ability to connect,
and also then feel some responsibility for nature as adults.’ Moreover, they noted it could
lead to greater ‘walkability and safety of access to schools’ because ‘higher canopy coverage
over verges helps to reduce traffic speeds.’ They also considered that it would ‘increase the
volume of natural shade’ around playgrounds ‘as opposed to using artificial shade.’

Figure 5. Kid’s Forest: In this concept, tree planting was focussed on playgrounds, schools, day-care
centres, medical centres, aged care, and adjacent streets within 400 m.

Figure 6. Kid’s Forest: To achieve the overall 7% increase targeted by the City of Bayswater parks and
streets within these zones requires a canopy cover increase from 6 to 55%.

However, some respondents were concerned that it ‘may be seen as inequitable by
those who are not in one of the identified areas’ and that due to it not being ‘evenly
spread through the suburbs, it would create an inequity of benefits.’ Finally, the scenario

requires negotiating with ‘private landowners and state government [the Department of
Education] who does not have tree cover as a priority.’ Nonetheless, others felt the
‘scenario is easily implemented and targets key vulnerable groups.’

The Parks Equalizer
The second-highest ranked scenario was entitled the ‘The Parks Equalizer.’ In this scenario,
the seven per cent canopy cover was distributed to parks with a current low canopy cover.
To achieve the increase the City is targeting, requires parks across the Local Government
Area to increase from an average canopy cover of 23% to 60% (Figures 7 and 8).
Respondents felt that this scenario ‘would be quick and easy to implement and is likely to
be most easily accepted by the community as long as it is not blocking views.’ Respondents
felt that this scenario would be best suited to those parks which do not have an active
‘sports provision’ but ‘currently are particularly low in a canopy coverage.’
Nonetheless, respondents had several reservations. Some worried about commu
nity opposition because they have experienced ‘instances where we have had to go
into parks and remove trees because there has been community opposition to the
amount of coverage in a reserve. This is because it impacted on the grass growth,
resulted in twigs in the playground and blocked views and restricted the use of park
particularly for active sports.’ Due to the potential threat of community opposition,
respondents felt that they would need to ‘tailor what we do for certain areas.’ Finally,
respondents thought that the scenario would only ‘benefit only those that visit the
reserves’ and the ‘only potential energy savings will be reduced reticulation costs’
with little improvement for houses.

Figure 7. The Parks Equalizer: In this concept tree planting was focussed in parks with a low existing
canopy cover to achieve parity across the City of Bayswater.

Figure 8. The Parks Equalizer: To achieve the overall 7% increase targeted by the City of Bayswater
requires park canopy cover to increase from 23% to 60%.

The Streets Equalizer
The third-ranked scenario was entitled ‘The Streets Equalizer.’ In this scenario, the seven
per cent canopy cover was directed to road verges (excluding freeways) with a current low
canopy cover. To achieve the canopy cover increase the City is targeting, requires road
reserves to increase in canopy cover from 10% to 30% (Figures 9 and 10).
Respondents noted that this scenario delivered substantial ‘psychological benefits’
to adjacent ‘individual households’ who ‘have more trees in streets, as opposed to in
the parks.’ They also felt that increased tree planting in streets would improve
‘liveability’ and increase property values. Finally, respondents felt the scenario ‘allows
for equal access to the benefits for the entire community, due to the proximity to
every residence.’
Nonetheless, respondents raised several concerns. Some noted that it would
require the ‘undergrounding of overhead infrastructure’ such as power-poles that
would require a ‘significant investment.’ Moreover, respondents pointed out that the
maintenance of the trees will be a higher cost (than trees in parks) both ‘because the
trees are spread out, but also the expectation of community will be regular pruning
to individual resident requirements.’ While respondents referred to the ‘equality’ of
tree distribution, others raised concerns the scenario will trigger a backlash from
‘people who do not want a tree on their verge.’ These could be prompted by
‘reduced verge parking, leaf drop and interfering with new crossovers as part of
redevelopment.’

Figure 9. The Streets Equalizer: In this concept, the 7% canopy cover increase was distributed to road
verges (excluding freeways) with a current low canopy cover.

Figure 10. The Streets Equalizer: To achieve the overall 7% increase targeted by the City of Bayswater
requires streets to have a canopy cover increase from 10% to 30%.

The Green Stream
The fourth-ranked scenario was entitled ‘The Green Stream.’ In this scenario, tree planting
was focussed in upgraded drains and foreshores, and adjacent streets, in a bid to retrofit
Water Sensitive Urban Design principles to the study area’s extensive matrix of drains that

currently serve flood mitigation functions. To achieve the City’s overall target of a seven
per cent increase in canopy cover requires these drainage reserves, foreshore parks and
streets to increase from 12 to 52% canopy cover (Figures 11 and 12).

Figure 11. The Green Stream: In this concept, tree planting was focussed in streets around upgraded
drains and foreshores in a bid to retrofit Water Sensitive Urban Design to Bayswater’s extensive matrix
of drains which currently only serve flood mitigation functions.

Figure 12. The Green Stream: To achieve the City of Bayswater’s overall target of a 7% increase in
canopy cover requires drainage reserves, foreshore parks and select streets to increase from 12 to 52%
canopy cover.

Some respondents felt that this scenario provided positive ‘outcomes such as connec
tivity for people and biodiversity’ and a ‘better spread of ecosystem services through the
city’s underutilized spaces’ as well as ‘improving water quality.’ Nonetheless, most respon
dents felt that the scenario would cost ‘a hell of a lot more’ because it requires the
‘reshaping of drains’, and as such ‘for the dollars you spend, and the trees you are getting,
there is just no comparison.’ Others noted that this scenario ‘would require agreement with
WaterCorp,’ the government department responsible for the management of drains, who
do not have a mandate for increasing tree canopy cover. Moreover, respondents felt there
would be ‘challenges planting in drainage channels behind private properties’ that will ‘also
limit access to the drain for maintenance.’ Other respondents felt that attitudes with the
WaterCorp are slowly changing:
They are not as averse to things as they used to be. They used to be very against any sort of
refraction in a drain, but they are open to all riffles and that sort of thing now. And you never
know, they may start doing it them self-one day.

Nonetheless, respondents were generally pessimistic that Watercorp would lift restric
tions in drainage corridors to sustain substantial tree planting.

The Green Micro-Grid
In this fifth ranking scenario, tree planting was focussed in major corridors connecting
transit hubs, parks and schools with an overarching aim of increasing active transport to
amenities but also existing and proposed train stations so to increase mass transit usage. To
achieve the City’s overall target of a seven per cent increase in canopy cover required these
streets – and adjacent parks – to go from 12 to 43% canopy cover (Figures 13 and 14).

Figure 13. Green micro-grid: In this concept tree planting was focussed in major connecting transit
hubs, parks and schools with an overarching aim of increasing active transport to amenities but also
existing and proposed train stations so to increase mass transit usage.

Figure 14. Green micro-grid: To achieve the City of Bayswater’s overall target of a 7% increase in
canopy cover requires these streets – and adjacent parks – to go from 12 to 43% canopy cover.

Respondents raised concerns about this scheme, as tree planting on the verges of
major roads is problematic because there is often competition for space, so civil works
may also be required to accommodate tree planting which could push the cost up.
Moreover, respondents felt the scenario was inequitable because ‘local streets
missed out.’

The Green Funnel
In this low ranking scenario, tree planting was focussed in streets, parks, and private
land in areas the City of Bayswater has designated biodiversity corridors. This
scenario aimed to create an urban forest to provide essential refugia for biodiversity
and ‘stepping stones’ that facilitate species movement through the urban landscape
(Threlfall et al. 2017). To achieve the City’s overall target of a seven per cent increase
in canopy cover requires these areas to increase from 12 to 20% canopy cover
(Figures 15 and 16).
Some respondents noted that ‘this biodiversity corridor stuff does resonate with
a lot of people’ and that the scenario would have ‘good outcomes for biodiversity’
however most comments were negative. In particular, respondents felt that the
scenario would be difficult to implement because it requires the planting of trees
on private land,1 a situation which would be even more challenging in ‘areas zoned
for high density’ due to perceived ‘root damage and the leaf litter.’ Other respon
dents felt that the scheme would deliver benefits only ‘to those living within the
corridors or close to them.’

Figure 15. The green funnel: In this concept, tree planting was focussed in streets, parks, and private
land along areas the City of Bayswater have designated biodiversity corridors.

Figure 16. The green funnel: To achieve the City of Bayswater’s overall target of a 7% increase in
canopy cover requires these zones to go from 12 to 20% canopy cover.

The high-density forest
In this lowest ranked scenario, tree planting was focussed in areas of the Local Government
Area which the City of Bayswater has zoned for increased urban densities between R25 and
above. To achieve the City’s overall target of a seven per cent increase in canopy cover
required these parks and streets to increase from 13 to 63% canopy cover (Figures 17 and 18).
Respondents raised numerous concerns about this scenario. They felt that the scenario is
inequitable and would deliver ‘benefits for only some of the community, which is not fair’
and would ‘split the community.’ Others raised issues with the theming of the scenario
about urban density which they felt would elicit adverse community reactions, and that ‘it is
not as good a story as the schoolkids one’ (e.g., ‘The kid’s forest’). Finally, respondents felt
that the scenario would be difficult for the City of Bayswater to implement because of
‘potential issues with servicing and space for trees in higher density areas.’

Discussion
In Perth and other densifying suburban cities, infill development is occurring at the expense
of urban forests and the ecosystem services they provide. Because of this, policymakers and
practitioners require urban forest scenarios that have been tested against expert opinion.
This paper purposefully sets out seven urban forest scenarios to address this gap that could
stimulate public interest and support. Finally, the paper tested these scenarios against
expert opinion in a two-stage Delphi method to ensure their validity.

Figure 17. High-Density Forest: In this lowest ranked concept, tree planting was focussed in areas of
the City of Bayswater which are zoned for urban densities between 25 to 40 dwellings per hectare but
also areas with Activity Centre zonings.

Figure 18. High- Density Forest: To achieve the City of Bayswater’s overall target of a 7% increase in
canopy cover requires these zones to go from 13 to 63% canopy cover.

This review had some limitations. Due to project constraints, it was not possible to
include non-expert stakeholders such as community members in the scenario evaluation
process, something that is intended in a possible second phase of research for the City of
Bayswater. Nonetheless, expert assessments of the urban forest scenarios in this paper were
made concerning criteria that community members had developed in a comprehensive
workshop process (City of Bayswater 2015, 15). The sample (N = 11), was not large; however,
this number is firmly within the established range of between 5 and 20 participants required
for Delphi surveys (Hyndman and Athanasopoulos 2018). Nonetheless, increased numbers
with different combinations of expertise could change the results.
The findings of our surveys indicate that rather than urban forest planning merely con
stituting a technical exercise to deliver a targeted increase in the canopy it should embody an
overarching theme or narrative which defines a place identity and can both elicit community
support and stewardship (Barron, Sheppard, and Condon 2016, 12). As Kim Dovey identifies
‘one of the major blockages to transformational change has been a lack of design vision that
can capture the public imagination for more sustainable urban futures’ (Dovey and Woodcock
2014, 1). Indeed, a participant in our study referred to a neighbouring Local Government Area,
whose urban forest strategy had floundered because ‘they have got no story to sell,’ as
opposed to the narrative dimension of scenarios such as the ‘Kid’s Forest.’ As they noted:
I would like to get kids involved in planting immediately around the schools. Like on the
actual school verges, and then educate the kids a little bit more about tree benefits. Because
then they will take that message home to mom and dad. And that is always a little bit of
a sneaky driver for us. A bit of a sneaky ploy on our part, to then get the message out further.
And then the kids are saying, ‘Oh, can we plant a tree on our verge mom and dad?’

This finding suggests that placemaking and co-governance are important components of
successful urban forestry strategies and initiatives. This resonates with the literature on
placemaking. Placemaking is a process of enhancing local place identity through
a combination of place-specific design and community involvement (Porter 2015, 17) which
seeks to strengthen the connection between people and places (Project for Public Spaces
2018). This place-specific design typically brings ‘a certain coherence to the multiform reality
around us.’ Landscapes, from urban gardens and development sites through to protected
wilderness areas, are ‘increasingly subject to a coherent system of identity construction’
(Porter 2015, 84). However, this has rarely been applied to urban forests or their planning.
There remains a question as to the appropriate scale of such place-making and design-led
urban forest planning. Indeed, within the Bayswater Local Government Area respondents noted
that some suburbs were particularly resistant to increased canopy cover. In contrast, others
were supportive, a divergent situation which reflects that our cities are becoming increasingly
more socially and culturally diverse (Gulsrud, Hertzog, and Shears 2018, 164). As such, planners
need to tailor urban forest planning to respond to community aspirations that vary between
Local Government Areas, suburbs, neighbourhoods and even street blocks. Barron attests that
the neighbourhood scale is an significant and oft-missed opportunity to connect dwellers with
urban forestry planning. At this scale, ‘design interventions and indicators connect with tangible
and realisable outcomes that directly connect to people’s lives’ (Barron et al. 2019, 3).
Regardless of the scale, such place-making approaches to urban forest planning are not
without risks. Socio-cultural examples of place-based meaning that divergent socio-cultural
groups in an urban population ascribe to landscape vary drastically. One example is that
neighbourhood parks can serve as social ‘territories’ of ethnic groups where some perceive
a ‘sense of belonging and others can feel excluded’ (Gulsrud, Hertzog, and Shears 2018, 159).
Concerning this study, it is yet to be tested whether residents without children would embrace
a scenario such as The Kid’s Forest, and certainly, this is worthy of further research. Moreover,
by seeking to control the way the landscape identity is imagined, place branding can threaten
landscape diversity (Porter 2017, 89). This constructed place identity can also conflict with
intangible yet ‘deeply-personal and subjective conceptions of place’ (Gulsrud, Hertzog, and
Shears 2018, 159).
Despite these issues without adequate long-term stewardship by communities, tree survi
val is likely to be negatively impacted (Carmichael and McDonough 2019, 601). Stewardship is
particularly important because many cities have reducing budgets for such projects because
there has occurred a recent transferral of responsibilities for services from government to the
private, community and voluntary sectors (Carmichael and McDonough 2019, 601). In this
context, urban forest planning that fosters place identity that is collectively shared (Gulsrud,
Hertzog, and Shears 2018, 159) will be of critical importance. This situation implies that urban
forest planning should grow from being a technical exercise into one in which landscapes
become a ‘work of art’ (Porter 2015, 15) embodying place-based narratives.

Conclusion
This paper has tabled seven scenarios for distributing a seven per cent increase in the City
of Bayswater’s urban canopy cover and orchestrated an expert evaluation of these
scenarios via a detailed Delphi analysis. The results indicate that developing urban forest
plans that have a narrative dimension and target the often-vulnerable demographics –

such as children and the elderly – are likely to resonate with experts and communities as
opposed to merely technical exercises in numerical canopy cover provision. Dr Robert
McDonald, the Lead Scientist for the Global Cities programme at The Nature Conservancy,
predicts that ‘the most successful cities in the twenty-first century will do the best job of
protecting the ecosystem services on which they depend’ (McDonald 2015, 238). This
modest urban forest plan and paper is directed towards this end.

Note
1. Community opinion is that the City should not regulate on private land. This is due to the
perceived unfairness of allowing past developments to maximize their profits whilst poten
tially limiting the profits made on future developments (City of Bayswater 2015, 18).
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