Graha

heap e 2 3

W F NG AT ;-.w.-v-,-.»-»ri-irwvmﬁw@m-m
) o R, P




m
2
>
A
O

Preface

This portfolio provides an overview of my academic and
professional achievements thus far in my urban planning career.
Over the past two years at Melbourne University in Melbourne,
Australia-completing key achievements such as my master's thesis
and my professional placement at Urbis, Melbourne, | have
become a capable and enthusiastic urban planner excited for the
next step in my career journey.

This Portfolio provides excerpts from my core university
projects each demonstrating my expertise in four distinct domains:

* Argumentative Writing

* Analytical Reports

* Infographic Design Boards

* Academic and Professional Capstones

Within each of these projects, my proficiencies within the

A table of contents is located on page 3 providing insight into the
scope of this portfolio as well as the location of each distinct
project.

Prior to each of the key sections located within this portfolio, there
is an introduction as well as a smaller table of contents introducing
the reader to each of my projects. The introduction precursing
each section explains the purpose of individual projects and the
motivations | had for pursuing each topic.

This portfolio containing eleven distinct projects exhibits the quality
of my professional, academic and technical expertise. From
narrative and writing skills, technical proficiencies, analytical
cues, prior professional experience and research achievements,
this portfolio serves as a culmination of my work thus far, available
to be reviewed.

Left:

core responsibilities of an urban planner are articulated and can
be evaluated.

Site visit completed for
Urbis, Melbourne in
October of 2025 of
the Lansell, Toorak; a
housing project that
Urbis completed
planning  diagnostics
for.

On page 3 of this portfolio, my professional credentials are
available including a cover letter articulating my professional
achievements and personal information as well as my resume
which demonstrates my professional background and educational
achievements.
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Cover Letter

Resume

Graham T. Inglert

Urban Planning & Economics

SUMMARY

Enthusiastic and driven professional urban planner with experience from the
University of Melbourne, as an Assistant Urban Planner at Urbis in Melbourne, and
as a Junior Public Park Site Administrator in Cincinnati, Ohio. Passionate about
delivering innovative planning and design solutions that enhance urban vibrancy
and liveability. Proven ability to research and analyze policy contexts, collaborate
effectively with peers, correspond with community members, develop visual
designs, maps and diagrams, analyze spatial contexts and prepare comprehensive
planning documentation. Seeking to leverage these skills and experiences to
contribute sustainable, community-focused urban development initiatives that
balance growth with public needs.

EXPERIENCE

Urbis, Melbourne

Title(s): Assistant Urban Planner
Period: 2025 - 2025

Location: Melbourne, Victoria, Australia

Supported senior consultants in delivering a wide range of urban planning services, including research,

analysis, and preparation of planning documentation. Played a crucial role in facilitating commercial,
i , industrial and residential projects within Greater Melbourne and the state of Victoria in

Australia.

* Attended site visits at projects that Urbis completed planning diagnostics for.

* Summarized and interpreted planning controls to evaluate site potential and compliance.

* Assisted in the preparation of planning reports and documentation in collaboration with senior

planners by utilizing skillls in GIS, report preparation, writing, research and design.

* Participated in site visits to inform planning di and project

. d analytical and probl Iving skills by I

diverse sites in Victoria, Australia.

Cincinnati Recreation Commission (ciy of cincinneti]
Title(s): Recreation Specialist

Period: 2023 - 2024

Location: Cincinnati, Ohio, USA

Junior site administrator at the significant public park and recreation asset: the Carl H. Lindner Tennis

Center at Lunken Playfield. Played a pivotol role in organizing community social and competitive

recreation events such as the Cincinnati Metropolitan Tennis Tournament: A century-long public Ohio

valley tennis fournaments event.

+ Collaborated with recreation facilities to organize community social events by leveraging extensive
i and ication skills.

* Maintained park and recreation facilities.

* Managed event scheduling, reservations and requests.

¢ Collaborated alongside colleagues to ensure an effectively managed. equitable and welcoming

recreation experience for patrons and community members.

Tennis Only Australia
Title(s): Retail Specialist
Period: 2024 - 2025

Llocation: Melbourne, Victoria, Australia

Experienced refail professional with experfise in tennis product sales, customer service, and racquet
stringing. Skilled at helping players of all levels locate the appropriate equipment tailored to their
performance needs and preferences.

« Skilled in inventory merchandising, and maintaining a welcoming, informative retail
environment.

* Built strong relationships with customers, partners and co workers.

+ Contributed to strong company growth while ensuring a safe, welcoming and equitable space for
shoppers, colleagues and visitors.

Midwest Racquet Sports
Title(s): Retail Specialist

Period: 2023 - 2024

Location: Cincinnati, Ohio, USA

Leveraged role with Cincinnati Recreation Commission to involve more players in community events for
players of many different age categories. Experienced retail professional with expertise in tennis product
sales, customer service, and racquet stringing. Skilled at helping players of all levels locate the
appropriate equipment tailored to their performance needs and preferences.

« Skilled in inventory merchandising, and maintaining a welcoming, informative retail
environment.

development capacity across

Email: ginglert@gmail.com
Mobile: +1(513) 284 1458
Linked|In: linkedin.com/in/ graham-inglert,/
Location: Cincinnati, Ohio, USA
Website: https:/ / grahamtinglert.com/

EDUCATION

Master of Urban and
Re%lonal Planning

(MURPL)

University: The University of Melbourne

Period: 2024 - 2025
Location: Melbourne, Victoria, Australia

Bachelor of Business
Administration (BBA)
(Economics, Finance, History)
University: The University of Cincinnati
Period: 2019 - 2023

Location: Cincinnati, Ohio, USA

Exchange Semester: Bachelor
of Business Administration
(Economics)

Universi'ry: NHH: Norwegian School of Econnomics
Period: 2022 - 2022

Location: Bergen, Vestland, Norway

SOFTWARE
PROFICIENCY

GIS (ArcGIS Pro & QGIS RStudio

Autodesk Revit & AutoCAD  SketchUp Pro
pgAdmind PostgreSQL  Microsoft 365 Office Suite
Anaconda Toolbox - Python Jupyter Console

Blender Adobe Creative Cloud InDesign
Photoshop lllustrator Linux (Mint;
Ubuntu; Manjaro) MacOSX Windows (7; 10; 11)
PTV Vissim Word  PowerPoint

Excel

Urban Planning Land Use Planning

Community Organizing _Policy Research
Design and Access Statements  Site analysis

Envir bility Data )\

Geospatial Analysis Peer Collaboration

Written C icati Verbal C
REFERENCES

Christina McRae Urbis Melbourne
Director

christina.mcrae@urbis.com.au, +61 03 8663 4861

Fidel Freijah Urbis Melbourne
Associate Director

ffreijah@urbis.com.au, +61 03 9617 6637
Jim Goldman Cincinnati Recreation C:

Site Administrator
ig@lindnertenniscenter.com, +1 (513)-321-1772

Kieran Peake Tennis Only Richmond
Retail Manager
richmond@tennisonly.com.au, +61 04 0197 9929
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Introduction

This secion outlines my own intellectual and creative capacity regarding writing
and argumentation. Each individualized document demonstrates excellency
within a distinct subject and utilising unique references.

I. Historical MasterPlan Evaluation
ABPL90134 - PLANNING THEORY AND HISTORY

This essay was written following my first semester of my master's program. It was an
open-ended project completed for the course: ABPL90134 Planning Theory and
History designed for us to research and discuss a historical urban masterplan. |
chose to research John Nolen's 1926 plan for Venice, Florida as this city is the
home of my grandmother and a place | spent much of my youth in. Venice is a
major inspiration for me and idiomatic of many of the United States' planning
shortcomes invigorating much of my interest in urban planning and urban design.

Il. Participatory Planning Topic of Choice
ABPL90315 - PARTICIPATORY PLANNING

Completed following my second semester at The University of Melbourne, this
essay was also designed around student autonomy whereby we approached a
choice of topic within the realm of participatory planning through an argumentative
essay. | chose to discuss 'citizen agonism' or subversive citizen action in
institutionalizing more democratic urban planning methods.

lIl. Urban Design Theory Personal Essay - Terrain Vague
ABPL90017 - URBAN DESIGN THEORY

This essay was completed following my third semester at The University of
Melbourne. Unlike the previous two essay examples, this essay had a defined
prompt | chose from a list. | chose to write about the concept of Terrain Vague'
discussed by Ignasi de Sola Morales-a prominant spanish architect, historian and
urbanist. This essay discusses the concept of 'Terrain Vague' and its application
within Melbourne Australia's Nylex Clock.
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Graham Inglert 1493308

Select a historic (19th century onwards) or contemporary plan and discuss the ideas
(planning ideas or strategies) present. Where did the idea/s that shaped the plan come
from? Why did they become dominant? What ideas present in the plan might we retain or
dismiss in 21st century planning? Please include an image of the plan at the beginning of
your essay.

VENICE~+FLORIDA
GENERAL PLAN ‘
D oy mmem

Toaa ‘GEbRGE A PULL B CO e

B

525

Masterplan of John Nolen’s original envisioning of
Venice, Florida, USA (City of Venice Government, 2024)

Venice, Florida is among several significant American master-planned cities of the
early 20" century designed by revisionist planner and architect, John Nolen. Today the city

is a small coastal beachside retirement community nestled on the western side of the
Florida coast displaying somewhat poor and unremarkable land use choices common
among modern North American cities, such as an inability to overcome the car-orientation
of the surrounding suburban environment (Filion. 2018) that could pose serious
environmental threats to the already vulnerable state of coastal Florida (Brody et. al, 2006).
Nolen’s vision of the city however was indicative of the ‘city of the future’ that many of his
plans foresaw, a city that could accommodate the grandeur of the European city in their
reverence of art and recreation without denuding the landscape for quick profits,
obliterating natural features, and producing monotony (Stephenson, 2002). Through a
further analysis of how Venice’s original plan was metamorphosed into what we see today
and how Venice’s legacy as a garden city permeates its urban form, planners may take
inspiration from the retention of legacy urban plans and the importance that density and
urban beauty can have in preventing environmental dilapidation and encouraging
placemaking among modern urbanist perspectives.

John Nolen and his city vision took place during the turn of the 20" century: a period
of notable upheaval in public sentiment and technological progress that changed the
underlying conditions of urban life. These developments aimed to address the qualms that
the industrial city exhibited: “The underlying social, economic, political causes of the
chaos and misery of impoverished neighborhoods and congested streets.” (Warren (Ed),
2005. p. xi). The Garden City movement as it would originate in Britain helmed by figures
such as Ebenezer Howard and others hoped to improve this squalor by combining the
benefits of the countryside and the city environments such as access to natural
landscapes and the economic opportunities of the modern industrial centre, while
avoiding the disadvantage of both (Nabila, 2021). The United States at the time would take
great inspiration from these movements. Cities such as Chicago were described as
“hideous” and “floundering monsters” (Henry Blake Fuller, 1894/2005, pp. 48) resulting in
the City Beautiful movement and exemplified in Daniel Hudson Burnham’s Plan of Chicago
(1909) (Hines , 2019). Developing into a “Great Civic Awakening” (Warren (Ed), 2005.p. xi).
Nolen while inspired by these movements saw the future of urban development to instead
lie in smaller, regional cities and would choose these sites to develop his methods (Nolen,
2005 p. 2).

Influenced by Raymond Unwin’s plan for Letchworth (1904), Nolen hoped to
incorporate the Garden City aims within the United States. His goals aligning with this
‘widespread civic awakening’ was to provide convenience in streets and buildings, to meet
the requirements of public health, to recognise the true function and place of art, and to
satisfy the love of nature and the desire of outdoor life. (Nolen, 2005 p. 2). Coinciding with
the ‘great Florida land boom’ of the 1920s Nolen and his firm took particular interest in the
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southern state for many of these small cities. Venice among 53 other projects worked on in
Florida by Nolen’s firm represented an opportunity where he could implement his vision
unabated by the quick profits sought by the financiers of many of his other projects within
Florida (Stephenson, 2024). The city was commissioned by labour union: Brotherhood of
Locomotive Engineers (BLE) for the purpose of long-term growth as a regional centre for
agriculture and light industry, Nolen saw this as an opportunity to implement his vision
completely through the involvement of greenbelts, parkways, linear parks, amphitheatres
and civic centres. (Stephenson, 2024). Today, Venice is credited as the most complete
example of the garden city in Florida (Stephenson, 2002). When analysing the city’s present
form however, many of these ideas struggle to maintain coherency as the fundamental
conditions of North American city building have changed.

Examples of this discontinuity present can be illuminated through a juxtaposition of
Nolen’s masterplan and today’s satellite photographs of locations of services and land use
present. Although the original masterplan has
been retained in many aspects such as the
concentration of civic amenities (red colour on
map) and the significance of park/recreational
areas (green colour on map). Notable
discrepancies between the two include the
obvious modification of civic service locations
such as the Venice city hall and the post office
no longer being adjacent to each other, the
allocation of the site labelled 51 on the

RERE b RS

masterplan to now be ‘Centennial Park’, and a
general reimagining of urban land use away
from the density that Nolen envisaged. The
significant transformation that ignited much of
this augmentation can be explained through
Nolen’s miscalculation of the transportation
methods of the future American city and a shift
away from environmental preservation in

SRR AR

View of the central commercial and civic district of

planning considerations.
Venice, Fl along Venice Avenue. Left: aerial photograph of
the modern city (Google Earth 7.3, 2024). Right: original
John Nolen masterplan (John Nolen Papers, 1926)

According to Nolen: “Transportation will change the present tendency (of population
movement) towards concentration” (Nolen, 2005, p. 2) and “The Railroads have been
instrumental in past years and will probably be more so in the future in establishing and

developing new towns of all classes.” (Nolen, 2005, p. 154). At the time however, this was

an effective response to the patterns that railroad transportation had on urban habits.
Nolen’s plan for the ‘Harlem Village’ working-class neighbourhood of inexpensive lots

adjacent to the Venice train station would reflect this

belief (Stephenson, 2002). The proposal would be a
diversification in the economic and population

sectors of Venice although was never fully realised as

the economic insecurity of the Great Depression
would hinder investment in Florida and nearly
bankrupt Nolen’s firm. (Stephenson, 2002). More
critically for planning, the depression would
fundamentally change how investment agencies,
professionals and governments would approach city
planning. No longer was landscape architecture an

integral piece of city planning, instead, civil engineering
and social science would characterise future American

planning and would fail to recognise the economic
benefits of beauty and nature. (Stephenson, 2002).

Subsection of Venice Masterplan Florida, USA (John
Nolen Papers, 1926)

4
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Regional plan of Venice and Environs indicating proposed
Harlem Village and industrial employment region (John
Nolen Papers, 1926).
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This miscalculation by
Nolen and the transformation seen
following the Great Depression is
then made more obvious when
analysing the fate of the
transportation, park, and civic
centre footprint of Venice. The
masterplan displayed a prominent
train station (coloured blue) large
concession of urban land
dedicated to park and recreational
purposes (coloured green) and
significant land diverted to civic
duties (coloured red) while
negligible urban concessions
would be made to car parking
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(coloured grey). As epitomised in Nolen’s belief: “American emphasis, also seems to be
placed more and more on the desirability of smaller cities. A most significant testimony to
this tendency is the recent manifestation of Mr. Henry Ford’s business sagacity.” (Nolen,
2005, p. 4). Nolan recognised Ford’s impact in city planning but would incorrectly believe
this significance to lead in favour of
centralisation as opposed to the
sprawl that would instead direct later
planning efforts. These efforts would
see Venice train station’s ceasing all
rail operations and being converted
into a heritage site and museum, the
large country club in the upper right of
the masterplan to be converted into
detached single-family housing, and
an agglomeration of many of the civic
utilities such as the community centre
and the Elementary and High School

Satellite Photograph of Venice, Florida, USA (Google
Earth 7.3, 2024).

to inhabit a much larger footprintin
the city, all the while more and more
urban land to be converted in the

accommodation of car parking.

Despite the changes present from the original 1926 plan and today’s city, Venice’s
legacy as ‘the best example of the garden city ideal in Florida’ is revered by its population,
even dedicating a memorial to Nolen in 1977 near the intersection of city hall and Venice
parkway (Stephenson, 2002). Venice remains a popular destination for tourists and is
ranked at among the happiest beachfront towns in America (aldea, 2019). With an increase
in scientific studies exploring the significance of ecosystem preservation and sprawl
mitigation in preventing environmental disaster in Florida (Brody et. al, 2006), The success
of more modern master-planned interpretations of urbanism displaying garden city ideals
in Florida such as Seaside (1981) (Marthya & Major, 2022), along with renewed public and
private interest in rail investment within the state of Florida in the form of privatised high-
speed rail (Schorung, 2022), Venice may revitalise itself from its current amalgam of
contradictory garden city ideals and suburban sprawl into a model of how legacy urban
plans can be reimagined in the modern age to combat the ecological degradation and
accompanying vulnerability to natural disasters that urban sprawl can entail in Florida.

The early 20™ century saw many of the same challenges that the urban regions of
today face; rapid technological advancement and unmitigated private responses to land

development have led to environmental degradation and a disconnection between
citizenry and the natural environment. While John Nolen recognised centralisation and rail
development to be the primary catalysts for urban development, urban regions of today
instead see decentralisation, fragmentation and the dependence of private automobiles to
dictate urban development. Although the conditions of existing urban fabrics and
transportation methods have fundamentally changed, the critical state of environmental
concerns necessitate alternative approaches to built-form. Alongside renewed public
interest in alternative transportation methods, urban beauty, and environmental
considerations, existing examples of garden city ideals in Venice, Seaside, and others may
guide planners in establishing urban regions that can account for the needs of the modern
age in establishing desirable urban regions while satisfying environmental considerations.
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Words excluding References: 2723 (2500 +10%)

Option 1: Pick one topic explored in Participatory Planning and write an in-depth essay on
it.

The Value of Citizen Agonism in the Formalisation of Co-
Production Methods of Planning

In this essay I discuss the importance of grass-roots participatory methods in expanding
the ‘Who Decides?’ of urban planning decisions from traditional planning power hierarchies. I
employ Andy Inch’s (2014) discussion of the ‘Agonistic Citizen’ and how strategies of
organising these citizens can redistribute planning power to those citizens typically alienated in
planning discourses. Through a characterisation of traditional citizen power hierarchy informed
by Sherry Arnstein’s: Ladder of Citizen Participation (1969) among others, I argue that ordinary
citizen-led initiatives play a transformative role in reconciling power redistribution in urban
planning cases. That citizen agonism and other grass-roots initiatives provide a critical
methodology for attaining a redistribution of power in combatting neoliberal practice. I then
propose that co-production as informed by Vanessa Watson (2014) is an outcome of citizen-led
planning initiatives that can formalise the agonistic citizen in future planning cases. Finally, I
demonstrate that a formalisation of citizen agonism within co-production presents a manner to
which endemic social, political, and environmental issues contingent to traditional neoliberal
planning discourse may be mitigated through not only citizen action but through planner action.

What is a traditional power hierarchy in urban planning?

Arnstein within her ladder (1969) confronts the power hierarchy in planning discussions
by characterising two categories of persons in the planning society: the powerholders and the
have-nots (Arnstein, 2019). Through Arnstein’s bimodal characterisation, she denotes power
distribution as a function of polarity, simply those with power and those without power. While
this is an effective simplification to explore her ladder in describing the categories of
participatory planning as a political question, it is not a complete representation of how planning
power is distributed through the echelons of society. Especially as larger criticisms of
technocratic and neoliberal planning approaches have emerged. Schatz and Rogers’ manage a
trois (2016) description of urban governance strategies is valuable in further defining the
planning power hierarchy. Schatz and Rogers describe three parties that employ sway over
planning agenda. These three parties being the ‘technocratic’ (elected representatives who set
planning agenda), the ‘neoliberal’ (private market actors who operate on independent arbitrage),
and the ‘participatory’ (local ordinary citizenry). Important to Schatz and Rogers’ framework is
the alleged “duplicity” that planning professionals and the elected ministry who assume the role

of the technocratic elite would have if they ‘compromised’ the democratic principles of the
governance status-quo by choosing to devolve agenda-setting or decision-making power to
private market actors, ordinary citizenry or both. Notwithstanding the influence many private
actors currently have within planning agenda through reliance on often privately provided
technology platforms as exemplified by Type, tweet, tap, and pass (Johnson et al., 2020) or
access to an elevated amount of capital. Schatz and Rogers recognise the beguiling democratic
framework in inhibiting a truly democratic planning process. “Shared Language” Or
“Straitjacket”? (Legacy, Barry, et al., 2023) explains the dangers that a supposed democratic
form of planning governance that relies on the expertise of professionals or political elites has.
The problematic emergence of ‘best practice’ and the ignoring of local contexts, manifesting in
low-stakes and largely ineffective ‘box-checking’ strategies of planning participation (Legacy,
Barry, et al., 2023). According to a great deal of the discourse in participatory planning
literature, much of the decision-making power is held by government elites espoused in planning
policy and deluged to planning professionals for enforcement. Within the traditional arenas of
planning and participation in that planning, often these private market actors and government
elites utilise their heightened power in reinforcing neoliberal frameworks the planning process.

Citizen Agonism as a tool to redistribute planning power

Andy Inch in his Ordinary citizens and the political cultures of planning (2014) describes
how this misuse of participation has normatively become an obligation by many within the
democratic ethos and therefore led to limitations in practice and a summoning of the sensational
citizen concerned with questions of NIMBYISM rather than a more productive future (Inch,
2014). As a disruption to this gloomy overview of democratic misnomers in a pseudo-democracy
of citizen planning, Inch provides citizen agonism and its application in communicative planning
strategy as an element to be used in participatory planning alongside consensus-based
deliberative methods. Inch recognises that conflict, through the exemplification of ordinary
citizen experience and a quantification of the costs of power deluge as integral to ensuring
equitable outcomes. Particularly, Inch highlights the role planners have in ensuring that
individual interests are adequately channelled and do not lead to reaction by already privileged
groups. Contrary to traditional planning participation discourse, Inch advocates for citizens not to
see politics just as rational deliberation or narrow-minded self-interest but as a passionate
expression of conflict for which power can be openly wielded and therefore contested (Inch,
2014). Inch recognises that for planning to be democratic, the institutions that oversee planning
must embrace the conflict that is innate to democracy as a tenant within planning processes for
then “citizens may learn to make decisions together even across lines of difference.” (Inch, 2014.
P. 408).
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To illustrate how citizen agonism may be institutionalised within planning practice, Inch
describes experience developed through involvement in planning cases in Scotland. Particularly
how the act of being ‘ignited’ provided greater utility in reaching more productive: ‘Pro-growth’
outcomes that better serve individual citizen interests compared to opposing ‘end-of-pipe’
planning decisions (Inch, 2014). Inch describes that the primary motivation for citizen
involvement was not the agency or choice awarded to citizenry to be active in planning but rather
the personal obligation felt after hearing a nearly complete plan for development may jeopardize
the perceived integrity of their place of residence. This opposition was only further antagonised
by general distrust in planning professionals whom the ignited citizenry rightly felt dismissed the
interests of citizens as overly ‘self-interested’ and ‘narrow-minded’. Inch demonstrated that
‘ignition’ is valuable for motivating citizen participation. Through relationship building, NGO
support and a balancing of both deliberative and agonistic methods of citizen participation,
citizen ignition throughout the whole planning process can lead to more democratic planning
outcomes (Inch, 2014).

Inch’s citizen agonism is useful in recognising that citizen conflict when appropriately
channelled by planning professionals can yield more productive and more democratic planning
outcomes. The struggle as Inch recognises is when during the planning process the agonistic
citizen becomes ‘ignited’ to participate in the discourse. As he points out, agonistic participation
only once a project nears plan completion disrupts the project outcome, and these ‘end-of-pipe’
oppositions can yield poor resolutions in the form of NIMBYISM whereby already privileged
groups typically prevail. Thereby explaining that without proper channelling, those in power
seldom offer their own power to those who could be considered have-nots. That the Who
Decides? of ‘end-of-pipe’ oppositions are those citizens already ingratiated in power ignited only
because of learning of a projects cost’s late into proposal and acquiesced by the technocratic elite
who’s planning systems allow this kind of opposition. It is therefore important to note the role
that planners have in ensuring that appropriate power deluge can occur as to verify the
appropriate redistribution of power.

How can we channel citizen agonism in disrupting the
status-quo?

Recognising and defining the neoliberal frameworks that encompass the planning process
is necessary to discussing how and why planners or the technocratic elite even should pursue
power redistribution. As Faranak Miraftab (2009) explains neoliberalism in planning as a
“hegemonic drive of neoliberal capitalism to stabilize state—citizen relations by implicating civil
society in governance” (p. 32). And that this “hegemonic power is pursued through citizens’
consent and perceptions of inclusion.” (p. 33). Miraftab discusses that neoliberal frameworks are
products of colonial frameworks through an inherent call for ‘modernisation’ demanded by
colonial frameworks. This is derivative of a Western idealism. That Western idealism is echoed

narket efficiency or economic growth (Miraftab, 2009). Miraftab recognises the role these
onial forces have in exposing a “Western urban imaginary in enforcing exclusionary cities and
zenship.” (p. 45). Miraftab explains that to combat neoliberal practice in planning that

orces social exclusion, one must engage with practices of decolonisation. This ‘hegemonic
ver’ is only allowed through the permissive citizen.

This discussion can explain the value that an ‘ignited’ citizen through conflict and
mism and well involved throughout the planning process as discussed by Andy Inch can have
lisrupting the traditional power structures in planning. This neoliberal discussion also
borates on one of the major obstacles identified by Inch in discussing how ‘end-of-pipe’
zen ignition is permissible in disrupting planning projects: the planning professional and
cted officials who reinforce these planning systems. According to Miraftab (2009), similar to
onial liberation, a neoliberal mitigation may take place through a “ ‘decolonizing the mind’:
setting the internalized inferiority of the colonized and the superiority of the colonizer.” (p.
.. To resist the power hoarding of those current holders of power, planning professionals and
linary citizenry alike must disrupt those frameworks that permit neoliberal principles. To
iieve urban planning outcomes that can combat the exclusionary practices inherent to
liberalism, new methods of citizen inclusion must be incorporated. Agonistic methods that
y on conflict to demonstrate costs and a planning professional who can involve these citizens
ng the way must emerge.

Laskey and Nicholls’ (2019) Jumping Off the Ladder provides insight into how
litional formal methods of participation that do not always serve the interests of ordinary
zenry may ignite this disenfranchised citizen to involve themselves through conflict-based
nning insurgencies. Laskey and Nicholls describe the role that Community Development
rporations (CDCs) had in allocating resources to specific communities in Detroit, Michigan,
A. An important factor in how these CDCs operated was the reliance on a ‘market based’
yroach to urban revitalisation, often resulting in gentrification and community alienation as
momic productivity superseded neighbourhood character preservation or equitable resource
tribution (Laskey & Nicholls, 2019). Within this case, the neoliberal framework of planning
| pervaded the entities responsible for community development therefore leading to a
ouring of economic interests and an exacerbation of the social exclusion contingent to
sliberal planning.

Laskey and Nicholls (2019) articulate the process to which the reaction to the perceived
iflict of interest presented by these CDC'’s ignited planning insurgencies in which those
zens “jump off the participatory ladder” allowing them to express an independent political
ce and disrupt that planning process. Through this disruption in which the CDCs were
ntified as structures funded by government or financial institutions that enforced traditional
sliberal methods favouring the attraction of newcomers and a ‘resegregation’ within the city.
is identification led to insurgent knowledge inspiring the need for institutional reform.

ronich valunteer work and ardinarv citizenrv acconnte and a canflict annroach to thage
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pervasive neoliberal structures, the flaws of the CDC foundation of Detroit’s neighbourhood
development process became identified and an institutional mediation process began.

Unlike in the cases in Scotland identified by Andy Inch (2014), whereby ‘end-of-pipe’
conflict and opposition resulted in a reinforcement of traditional power hierarchy, the planning
insurgency displaying conflict-based planning participation in Detroit resulted in attempts to
reorganise that traditional power hierarchy. The inherent market-bias presented by CDCs and the
undermining of community needs presented by this bias became scrutinized first by ordinary
citizenry and eventually by neighbourhood officials themselves. This insurgency resulted in a
serious rejection of the CDC norm and one element of formalised planning neoliberalism.

How can we Incorporate conflict-based planning in formal
planning arenas?

Co-production is an increasingly emerging method of divulging planning agency to
ordinary citizenry who would be directly subject to the consequences of planning decisions. Co-
production as informed by Elinor Ostrom (1996) and Vanessa Watson (2014) is defined as “a
process through which inputs from individuals who are not ‘in’ the same organization are
transformed into goods and services” (Ostrom 1996) and serves as a disruption of that
“collaborative” or “communicative” form of planning (Watson, 2014). For Watson and Ostrom,
co-production serves as a direct link between communities and governments in planning decision
making. In that analysis co-production may be a contrary perspective to the deliberation that
Andy Inch (2014) and Laskey and Nicholls (2019) identified as contributing to that market-based
neoliberal approach. According to Watson (2014), “co-production represents one way in which
poor urban communities have been able to secure significant improvements to their living
environments under conditions in which governments are either unwilling or unable to deliver
land and services.” (p.63). Importantly Watson claims co-production cases to be able to “deepen
the pot” from which planning ideas can be drawn and hence potentially expand the scope of
planning thought.” (p. 63). In planning discourses that have identified that neoliberal answers
cannot appropriately resolve social inequity and where a potential replacement to the neoliberal
framework has not emerged, co-production and the contingent expanding of planning knowledge
through ordinary citizenry accounts may present a critical method to expand the power hierarchy.
In doing so, planning decision may unveil new methods of citizen-based planning that can better
address social inequity.

Watson presents the planner as playing a significant role in assuring the success of co-
production cases. For Watson, the planner “needs to play a teaching role”, “ask the right
questions without controlling the process” in allowing communities to “find the answers for
themselves” ultimately to set up a process that is “sustainable without need for intervention”
(p-69). Watson recognises the inherence that power plays in co-production and how this form of

bottom-up planning takes a different stance to conflict than that of collaborative or deliberative
methods of communicative planning. Watson argues that this community challenging of control
through individualisation allows different modes of governmentality to be considered (Watson
2014). Unlike the methods of deliberative planning participation co-production can wield
ordinary citizen accounts in creating a method of communicative planning less reliant on
“talking or debate and more showing and learning” (p. 72). This method provides an alternative
to the flawed deliberative planning systems presented by Sherry Arnstein, Andy Inch and Laskey
and Nicholls with a direct and practical manner to ensure the inclusion of the agonistic or the
insurgent citizen who is disapproving of a planning power hierarchy that forgoes direct citizen
action.

While large scale attempts to incorporate co-production within formal planning arenas
have remained limited within global north contexts. Working with Infrastructural Communities
(Johnson, Bell, et al., 2020) discusses co-production on a smaller scale. Johnson and others
contextualise calls for co-production methods within these smaller scales to be a strategy for
which individual citizens may combat the wastefulness brought on by neoliberalism in natural
resource preservation such as bathing water. (Johnson, Bell, et al., 2020). Johnson and others
describe how co-production principles in this case in the Meakin Estate housing development in
the UK can result in a codesigned future that allows citizens who wish to improve the design of
their apartment building to better address a perceived moral obligation to preserve water may
utilise co-production frameworks to address this need. In this case, a deliberative and
argumentative approach in which personal accounts of citizens and planning expertise were
utilised in enabling ordinary citizenry to express the associated costs and relative benefits of
urban retrofit ultimately resulting in the construction of water retention infrastructure to be used
in providing bathing water to residents involved.

Conclusion

In this essay, I have discussed the role that citizen agonism, planning insurgencies and citizen-led
initiatives have in disrupting traditional planning power. Through a discussion of the planning
power hierarchy informed by Arnstein (1969), Miraftab (2009) and others I have proposed
planning insurgencies and agonism informed by Laskey and Nicholls (2019) and Inch (2014) as
a disruption to this power hierarchy. Finally, I have demonstrated how these forms of conflict-
based communicative planning present alternatives to typical deliberative methods of
communicative planning that may better combat neoliberal frameworks in achieving more
democratic and equitable planning solutions. The alternative I have proposed takes the form of
co-production in citizen-led planning in which ordinary citizenry armed with the technical skills
of planners are able to decide their own built forms and better combat power inequity,
gentrification and wastefulness that are often associated with traditional neoliberal frameworks
present in planning. Through the discussion presented within this essay, I have demonstrated that
the “Who Decides’ in planning decisions is contingent to the holders of power and within new
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frameworks of more democratic planning informed by grass-roots planning insurgency, ordinary
citizens are increasingly becoming deciders of their own built environments.
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Inglert 1

Terrain Vague and Cremorne’s Nylex

Clock

Urban Design Theory: ABPL90017_2025_SM1
A3 - Essay

Prompt:

3. TERRAIN VAGUE M
What do Sola-Morales and others mean by 'terrain vague'
and why is it significant? Find two or more parts of the city
that you would describe as terrain vague and study how
these spaces work in terms of spatial structure, everyday
life, power and meaning.

Using one example (Nylex clock) as approved by Merrick

Figure 1. Image of Nylex clock at
dusk (I. Invincible, Wikipedia
Contributor, 2007)

words excluding titles, prompt,
figures, and references. Verified in

~1611

third-party word counting software:

Inglert 2

Terrain Vague as defined by Ignasi de Sola Morales (1995) refers to those areas of the
urban domain that through processes of abandonment or dereliction assume the fascination and
imagination for what an urban realm once was or could someday be (Sola Morales, 1995). In this
essay, Terrain Vague is applied to a prominent site in Metropolitan Melbourne, Victoria,
Australia: The Nylex Clock, Cremorne. Through an analysis of this space using frameworks of
urban power and legitimation informed by Kim Dovey (2016) and neoliberal urbanism informed
by Peck et al. (2009), this essay contextualises these spaces as artefacts of legacy urban form
superimposed within regions of contemporary urban neoliberalism. This essay illuminates how
the urban history and cultural character present in greater Melbourne can be expressed through
the terrain vague and retained in contemporary and future urban design through processes of
citizen power, legitimation, and urban mythology.

Terrain Vague originates etymologically as described by Sola Morales (1995) with the
Latin words: Terra, meaning “earth” or “land” and vdgus meaning “indeterminate”, “imprecise”
or “blurred”. In colloquial French the term may also mean; “wasteland” translated into English,
which brings a connotation of an area that may act parasitically towards society. Sola Morales
adapted the term from the visual mediums of photography or filmmaking as an abstraction, a

technique at visualisation dependent on framing, representation, and narrative.

For Sola Morales, it is not so much the ontological space itself, rather an epistemological
‘what’; that which is told by those people who inhabit the space, who understand the region’s
lore. It is an urban realm as one of knowns and unknowns which are compounded by variables of
society and time. But critical to this framework is not to demonise space. Unlike the connotation
of “wasteland” as denoting removal or re-habitation, these spaces, varied as they are, should
never be weaponised as a waste of land. For there in that weaponisation can be found a carte-
blanche for displacement, not just a displacement of one individual’s polemic of a building, a
park, a factory but of the legacy of that space as ever being something else, the city ever being
something more, and therefore the soul of territory itself. Within terrain vague is a people,
culture, and as Sola Morales alludes to, a target for “Architecture’s destiny for colonisation”
(Sola Morales p. 122); to turn the unproductive into the productive, even at the expense of urban
legacy. In many ways, the terrain vague can be the victim of hostile development and
colonisation but it may also be a totem for what Jamie Peck (2009) calls: “The creatively
destructive urban processes of neoliberalization” whereby path dependent, powerful
contradictions give way to revanchist democratic reappropriations of city space (Peck et al.,
2009. P. 65)
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The Nylex clock, located in Cremorne, Victoria, exhibits an unworking electrical clock
elevated above concrete silos whose expanse not only make it a terrain vague allegorical to

narratives of an industrial culture that no longer exists, but also a target for the next erasure and
financial arbitration. Terrain Vague in the neoliberal city of Melbourne can be seen as reflections replacement by the tendrils of neoliberalisation.

of the lower echelons that were left behind by a significant economic pivot, those voices and
those stories that are at risk of elimination but nevertheless endeavour to oppose that elimination.
These spaces can range from the derelict labyrinthine tunnels and forgotten rooms of Flinders
Street station, the extending North Wharf in the Docklands, or even an overlooked small
alleyway stretching off from Little Bourke Street (Figl.).

Melbourne, Victoria, as a city that has experienced a radical transformation in economic
productivity, exhibits a tension between the terrain vague and what are seen as opportunities for

Figure 3. Nylex Clock and Location,
(Maps made in QGIS and photography
from Google Maps)

Pendor Lane, Little Bourke Street,
CBD (Google Maps).

(Map made in QGIS) A

>
w
v
F
0
o
o
N
Cc
~
w
>
Z
O
m
L
@
Z
—
I
m
2
=<

The Nylex clock was constructed in 1961 by the South Melbourne company: Neon
Electric Signs on behalf of Nylex, an Australian manufacturer of plastic products (Nitschke,
2023). The clock became inoperable for many years and was left as a vacant site for the
imagination of the community. In that vacuous state, the clock has assumed a role as a cultural
totem for Cremorne, a towering visual locater akin to Roland Barthes’ (1979) analysis of the
Eiffel tower in Paris as an object of mythology. The Nylex tower is a mythological structure for
Cremorne, featured in the music videos for Paul Kelly’s 1986 song: Leaps and Bounds (Paul

North Wharfin
the Docklands
(Google Maps)

JNOVA NIVYYL - AdOIHL NOISId NVaiN

Old balloom {72 a — Kelly, 2010) and Dallas Woods Baker Boy’s 2018 song: Black Magic (Baker Boy, 2018). The
2{,2';2‘;'25 — s - 7 site has also been one of activism and rebellion, where in 2015 a group called ‘The Nylex Clock
SoniHorrocky Figure 2. Examples of Terrain Vague Collective’ broke into the silos and activated the switch, briefly reilluminating the clock (Cowie,

across Melbourne, Victoria 2015). As a terrain vague, the Nylex clock functions as a tapestry of community intervention for
cultural elevation.

There is no qualifying scale for terrain vague, only that its purpose today is an ephemeral
mystery to those queried. For this essay, the Nylex Clock in Cremorne is analysed as one of these
spaces.
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The site was recognised for its significance to the community and added to the Victorian
heritage register in 2004 (Victorian Heritage Database, 2017). The site has been the subject of
several development plans. One in 2002 that failed due to its conflict with the heritage listing,
and more recently in 2018, a $1 billion development plan that was approved for a mixed-use
development for apartments, shops, and offices but also failed due to the 2022 insolvency of the
developer as well as high defiance in VCAT and other methods of citizen opposition.

According to Kim Dovey (2016), urban power and authority are legitemated through two
processes: power to and power over. The Nylex clock’s presence in Cremorne and its significant
history to the diverse voices of Cremorne reflect urban design’s capacity to galvanise resistance
through a citizen’s power to act. For the Nylex clock, the failure of capital infusion for
redevelopment can be viewed as a rejection of neoliberalism. The community views the
development proposed as a violation of the local character and heritage the site is entitled to as
legitimated by the clock’s mythology. Urban authority according to Dovey (2016) is legitimated
by state actors through individual themes of power exertion such as stability, scale, dynamism,
history and ritual. The Nylex clock offers an opportunity where urban form may be
commandeered by grass-roots citizenry for their own power exertion. Mythology serves as a
justification for rebellion where history and ritual are wielded as instruments to combat that
“Architectural destiny for colonisation” in favour of more progressive, radical democratic
reappropriations of city space (Peck et al. 2009).

The outcomes of the failed development plans do not mean that citizen action was
necessarily successful in saving the Nylex clock. In Cremorne, the encroachment of large-scale
neoliberal developments is increasingly prevalent as the district has been targeted as the site for
tech-urbanism. Major venture-capital technology firms such as Tesla, Uber, Carsales.com.au and
Seek, among others, have recently made financial encroachments in Cremorne with the intention
of creating ‘Melbourne’s Silicon Valley’. (Collective_100, 2025). The area is seeing rapid
development with the headquarters of MYOB completed in 2019, Seek in 2022, and
development on ‘Cremorne Place’ beginning soon (Architectus.com.au, 2025). Likely, the Nylex
clock will see some kind of development within the next decade. The critical piece for local
citizenry is to leverage their power and the site’s heritage legacy to ensure that their diverse
imaginings of the Nylex clock may survive into the site’s future and may serve not just the
economic interests of global firms.

With the Nylex clock’s development stalled after the insolvency of the previous
developer and the unknown prospects to attract a large developer to the site despite a community
and governmental desire to build homes (Cowie, 2024), there remains an opportunity for a
different approach to be applied. Greater Melbourne has been the arena for breakthrough bottom-
up developments in recent years. The Nylex clock may offer an opportunity for new and
experimental renovations to take place. Developers such as the Nightingale housing group
(Nightingale, 2025) who have been active in the last 20 years in sites across greater Melbourne
have challenged the normative reliance on large developers for housing provision. Instead, a new

Inglert

model of transparent partnership is proposed where citizens and individual architects finance
housing developments instead. The Nightingale model has been applauded by academic
literature as providing an innovative alternative to housing provision with the potential to
transform underutilised urban spaces into environmentally sustainable and socially equitable
housing (Doyon & Moore, 2019). There have been criticisms of scalability for the Nightingale
model, relating to the financial and labour pressures placed on individual architects and
stakeholders, which have led to Nightingale changing the structure of their model to cooperate
more with land holders (Lucas, 2021). The case of Nightingale displays that there are
alternatives to large developer-dependence for equitable housing provision that citizen-led
groups may take a leading position in providing. Sola Morales’ terrain vague provides a
theoretical basis for citizens to exert their knowledge of Nylex clock to inform a future that
retains the legacy of the urban space while also achieving desires for equitable and sustainable
housing development.

This essay has discussed Sola Morales’ terrain vague in relation to greater Melbourne
through a spatial and narrative analysis of Cremorne’s Nylex clock. Through a discussion of
citizen power, legitimation and urban mythology, terrain vague is elevated as a method to
challenge the path-dependent neoliberalisation of urban space. Nylex clock with its unique
history, cultural appeal and opportunity for change offers a future that is inspired by its past and
present stories as legitimated through citizen action.
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Introduction

This secion outlines my own intellectual and creative capacity regarding report
drafting and analysis. Each individualized document demonstrates excellency
within a distinct subject and utilising unique references.

I. Bendigo Australia Further Development ArcGIS Suitability Analysis
ABPL90319 - GIS IN PLANNING, DESIGN & DEVELOPMENT

This report was drafted following a winter semester intensive between my third and
fourth semester. It outlines a detailed methodology for locating new growth zones
within the Australian regional city of Bendigo, located within the state of Victoria
north of Metropolitan Melbourne. By utilising advanced analytical techniques and
data collection methods, this report demonstrates my proficiency using ArcGIS for
technical geographical analysis.

Il. Green Axes Melbourne Urban Environmental Policy Proposal
ABPL90341 - URBAN ENVIRONMENTAL POLICY & PLANNING

Completed during my third semester at Melbourne University, this project compiled
for Urban Environmental Policy and Planning represents a policy proposal approach
to achieve a 'Nature-Based Solutions' (NBS) approach to achieving a more
favorable environmental approach to Melbourne, Victoria.
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1.0 CONTEXT: GROWTH IN
BENDIGO

The City of Greater Bendigo is a significant urban region
within Victoria, Australia. Located 150km northwest of the
Victorian Capital of Melbourne, Greater Bendigo appreciates a
population of approximately 125,000 persons and a steady
growth rate of 1.7% annually. According to The City of Greater
Bendigo council, the region expects the population to reach
155,596 by 2036. 2 Contingent on this population growth, it is
therefore necessary the region addresses which locations can be
identified as most suitable for urban growth to welcome the
expected population growth.

Greater Bendigo appreciates an extensive cultural and
physical landscape, therefore it is sensitive where to place
growth areas. Located on the lands of the Dja Dja Wurrung and
Taungurung first nations, there are significant cultural ties to
many of the features of interest across the Loddon Valley. These
sites include the Greater Bendigo National Park, Kow Swamp and
Kara Kara National Park among many other significant areas.® It

City of Greater Bendi

“Application of Overlays | Rural Ateas Sirategy.” Let’s Talk Gireater Bendigo. 2025.

* Parks, Victaria, 2025, “G National Park.” Wyvw.parks.vicgov.au. 2025, hitps://swww.parks.vic.gov.au/places.

to-see/parks/grea

national-park.

# City of Greater Bendigo 20255,

plore Our History and Heritage | City of Greater Bendigo.” Wi bendigovi. gov.au.
2025. hips:

is important that new development within Greater Bendigo can
facilitate community engagement in these regions without
compromising their integrity.

Greater Bendigo also contains many sites of significance
relating to its legacy as one of Victoria’s early boomtowns. These
sites include Bendigo Gold mine, Bendigo Art Gallery, Bendigo
Town Hall, and others.* La Trobe University, Bendigo, Bendigo
Health Hospital, Bendigo Tafe Vocational Institution, and more
features of significance now comprise opportunity and amenity
wealth to Bendigo’s growing population. It is imperative that
future growth in Bendigo can address the needs of incoming
persons while retaining significant cultural areas and addressing
for challenges related to disaster risk and facilitating
infrastructure.

As identified in contemporary academic literature,
Geographic Information Systems (GIS) have become a necessary
feature of planning for growth in Australia® and abroad®. These
developments relate to smart and now, smarter city growth’. This
report addresses using these systems to locate suitable growth
areas for Greater Bendigo’s ongoing population growth.

* Bolne, Iris C., and Petina L. Pert 2010, “Patterns, Drivers and Impacts of Urban Growth —a Study from Cairns,
Queensland, Australia from 1952 t0 2031.” Landscape and Urban Planning 97 (3): 239-4

itps//doi org/10.1016/}landurbplan 2010.06.007.

© Hogazy, Ibrahim Rizk, and Mosbeh Rashed Kaloop. 2015. “Monitoring Urban Growth and Land Use Change Detection with

al Journal of Sustainable

Built Environment 4 (1): 117-24. hitps:/idoi.org/ 10,1016 jsbe.2015.02.00,

* Zanella, Andrea, Nicola Bui, Angelo Castellani, Lorenzo Vangelist, and Michele Zorzi. 2018, “Inemet of Things for Smart

Cities." IEEE Internet of Things Jounal 1 (1): 22-32. htps:/ficcexplore.iece org/document 6740844
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Figure 2. Thomas Benjamin
Kennington’s 1890 Work:
“Homeless”. Housed in
Bendigo Art Gallery

Purchased by Bendigo Art
Gallery in 1906.

A work that possibly denotes
the sociological cost of
modern urban life, marked by
unabridged industrial
progress.

* Kennington, Thomas Benjamin. 2025, “Homeless.” Bendigo Art Gallery. 2025

hitps/collection.bendigoartgallery.com.au/obijects/1 8.
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2.0 LITERATURE REVIEW

Urban development in the second half of the 20™ century is
denoted by the advancement of computer technology. During
this period, forecasting for growth became intrinsically conjoined
to the development of computer technologies, data collection
and retention technologies, and information systems. Authors
such as Roger L. Creighton, Douglas CarrollJr. and Graham
Finney are among the earliest academics to have applied the
newly emerging digital technologies with direct urbanism
considerations in their 1959 journal article: Data Processing for
City Planning®. In this article, the authors discuss the emerging
distinction between the analogue machine and the digital
machine. Specifically, they discuss the digital machine’s
capacity to produce vivid spatial imagery of urban phenomena
with the potential to “reduce voluminous data to the point where
they can be analyzed”." Critically, they describe how the skills to
operate these instruments of spatial analysis will increasingly
become a prerequisite for the urban geographer.

In the following decades the inclusion of this new
Geographic Information Systems field became inextricably
married to landscape and urban fields. Carl Steinitz, in his 1993
article: GIS: A Personal Perspective'’, describes how the
advancements in GIS technology became used for simulation
and disaster risk assessment, locating of conservation areas,
behavioural patterns for wildlife, development proposal

* Creighton, Rogr L, J Doughas Caroll, and Grabam § Finncy. 1959, “Data Processing for ity Planing.” Journal of the
merican Instiute of Planners 25 (2): 96-103. hips:/doiorg/10.1080/01944365908978312.

visualisation and truly infinite possibilities for urban and
landscape spatiality.

Today, Smart City discourse has become all the rave.
Helmed by academics such as Michael Batty and Simon Joss,
Smart Cities are the culmination of the Internet of Things (ICT),
Global Positioning Systems (GPS), Data Generation and Data
Retention on a mass scale, utilising powerful hardware for never-
ending analysis, simulation and forecast. Computer
technologies within this paradigm are no longer the future, but
the past and the present. The future likely reserved instead for an
esoteric insatiable quest for further efficiencies to the point
where human involvement altogether shall be deemed
superfluous.

On a local level, nearly every urban decision maker
consults GIS technology in some way. In Australia, the state and
local governments provide spatial data to the public for analysis.
Some of this data has even been used in this analysis. For
constructing urban growth analyses in the era of rapid
urbanisation, GIS technology is non-negotiable. Recent research
on the capacity of GIS technologies for regional planning have
revealed that there are benefits in addressing ancillary goals for
urban development of broad environmental significance

1% Creighton, Carroll, and Finney 1959. P. 103,
11 Steinitz, C. (1993). GIS: apersonal historial perspective. GIS Europe, 2(5), 19-22.
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conservation, climate resiliency, disaster mitigation, sprawl
reduction and appropriate forecasting of population growths' 2.

Bendigo, Victoria, Australia is seen within the literature
as one of such subjects for advantageous GIS planning'.
Perhaps intelligent computer-aided planning for this regional
area may relieve the stress that rapid urbanisation is wreaking on
metropolitan Melbourne. Indeed, many of the regional
population centres within Victoria possess the capacity to
absorb the rapid population growth the state is experiencing,
potentially diminishing the burden on Melbourne.

The Greater Bendigo area is expecting significant growth
before the year 2036. According to the City of Greater Bendigo
Managed Growth Strategy 2024, the expected growth includes
34,375 additional persons, up from the 2021 figure of 121,221.
This incoming population is expected to require and additional
13,000 dwelling units. Along with managing the expected growth,
Greater Bendigo has outlined requirements to maximise housing
quality within the 2016 Greater Bendigo Housing Strategy’®. The
qualities to be prioritised that Bendigo has identified include
density, proximity to urban centres, community health and the
provision of diverse housing options.

12 D' Ambrosio, Valeria, Ferdinando Di Martino, and Enza Tersigni. 2023, “Towards Climate Resilience of the Built
Environment: A GIS-Based Framework for the Assessment of Climate-Proof Design Solutions for Buildings "
Buildings 13 (7): 168. htps:/doi.org/10.3390 buildings 1 3071658

12 Hawehar, Lara, Owen Naughton, Paul Nolan, Mark G. Stewart, and Paraic C. Ryan. 2020. *A GIS-Based Framework for
High-Level Climate Change Risk Assessment of Criical Ifrastructure.” Climate Risk Management 29 (May):
100235, hitps/doi.org/10.1016/.rm 2020100235,
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Planning with already established areas with access to
sewerage and water access, energy infrastructure, and
major road and rail infrastructure.

The implementation of these strategies possesses the
opportunities for GIS technology to forecast effective methods
for development and for the purpose of this project, the location
most amiable for these interventions.

The evolution of digital planning technologies has
changed the practice of urban development, transitioning it from
abstract speculation to data-driven, spatially precise modelling.
As discussed within this literature review, the evolution from
early computer-aided planning to contemporary Smart City
frameworks has not only changed the scale and depth of what
can be planned, but also raised the standard for evidence-based
decision making. In this context, GIS serve as a critical
foundation for managing the projected growth in regional centres
like Greater Bendigo. With the area expecting large population
increases and an ancillary demand for housing, a measured
approach to spatial planning using digital technologies is more
important than ever. The following section outlines the criteria
and objectives used in this analysis, each developed to align
with both the policy directives of the City of Greater Bendigo and
broader principles of sustainable, resilient urban growth. These
criteria were calculated through spatial analysis and modelled in
GIS to locate areas of high suitability for future development.

In Bendigo, the local council has composed a growth
plan expressing their own desires for the outcome of growth
within the LGA. According to the managed growth strategy'’,
there are four major strategies that should be included when
planning for growth in Greater Bendigo:

e Using existing suburbs and activity centres:
Infill development (70% of new development) and
Greenfield development (30% of new development)
(Maximising the use of established suburbs)

e Safe, resilient, sustainable growth:
Planning for disaster risk, conserving significant
environmental regions, and reducing climate footprint.

o Amplifying City Structure:
Prioritising employment areas, public amenity, leisure
areas, existing townships and suburbs.

e Planning with Existing Services:

14 Siging, Chen. 2016, “Land-Use Suitability Analysis for Urban Development in Regional Victoria: A Case Study of
Bendigo.” Journal of Geography and Regional Planning 9 (4): 47-58. hitps://doi.org/10.5897grp2015.0535,

15 ity of Greater Bendigo. 2025c. “Managed Growth Strategy 2024." Let's Talk Greater Bendigo. 2025,

14 City of 2016, Greater 2016, Bendigo: City of

" City of Greater Bendigo. 2025¢
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3.0 RESEARCH OBJECTIVES AND
PLANNING CRITERIA

This project principally is concerned with locating 38,000
new dwelling units within the Greater Bendigo Local Government
Area. For the preparation of data, a scale similar to that of
Caroline Springs, Victoria is used: one dwelling unit per 1000
square meters or 10 dwelling units per hectare. The target spatial
region to locate is therefore approximately 3,800 hectares at a
minimum on either one continuous site or multiple smaller sites
that in aggregate, sum 3,800 square meters. This project, while
finding a suitable location to place these 38,000 units, aims to
address many ancillary objectives such as climate responsibility,
disaster risk mitigation, transit-oriented development and with
respect for areas of environmental and cultural significance.

This project justifies where to place new growth in
Greater Bendigo using the preparation of spatial data sourced
from online data repositories and analysed using ESRI’s ArcGIS
Pro software. The application and acquisition of data has been
processed through five major criteria to determine the most
suitable region to place new growth. These criteria reflect a
culmination of strategies and principles advocated for within
local and state planning policy and informed by academic
literature. These are discussed in the following section: 3.1.

= City of Greater Bendigo. 2025c.
1 ity of Greater Bendigo. 2025¢
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stations, and major highways, as well as proximity to established
urban centres that operate as service nodes.

A future development site should be located within proximal
reach of transport routes and nodes, allowing reduced reliance
on private vehicles and promoting active and public transport
alternatives. Areas near train stations such as Bendigo railway
station and major roads like the Midland Highway are prioritised
for their ability to support higher population densities and
mitigate future infrastructure delivery costs.

Access to existing service infrastructure is also
important, composing sewerage networks, electricity supply,
and broadband internet. Development near already serviced
areas reduces the need for costly extensions of utility networks
and supports more sustainable growth. In contrast, growth in
disconnected areas leads to less effective infrastructure
expansion, higher maintenance costs for government providers
and increasing burdens on residents.

3.1.3 ACCOUNTING FOR DISASTER RISK

As climate change intensifies climate related risks,
the need to avoid exposure to natural hazards is increasingly
necessary. Regions in Victoria such as Shepperton are now
exposed to disaster risks that render much development
uninsurable. Disaster risk assessment with particular emphasis
on bushfire and flood risk have emerged in Australia as among

1 Burton, lan, Robert William Kates, and Gilbert F White. 1978, The Environment as Hazard. New York : Oxford University

Press.

2 Leon, Jorge, and Alan March. 2016, “Taking Responsibility for ‘Shared Responsibility': Urban Planning for Disaster Risk

Reduction across Different Phases. Examining Bushfire Evacuation in Victoria, Australia.” International

Planning Studies 22 (3): 289-304. doi-htps://doi org/10.1080/13363475.2016.1234368.

3.1 CRITERIA

3.1.1 PLANNING WITH LANDSCAPE TOPOGRAPHY

Planning with topography considers the physical
characteristics of the landscape within the Greater Bendigo LGA,
emphasising elevation, slope, and hydrological features. A key
strategy is to identify land that is topographically suitable for
urban development; generally, areas with elevations above 200
meters (average slope which mitigates erosion related risks ,
gentle slopes (<10 degrees), and adequate drainage, avoiding
flood-prone valleys and steep, erosion-prone terrain.

The Managed Growth Strategy’® and Housing Strategy'®
for Greater Bendigo both discuss the significance of landform
suitability in directing future development, particularly in
avoiding high-risk areas related to erosion, disaster risk, and
environmental atrophy. According to the Department of
Environment, Land, Water and Planning (DELWP), Topography is
a critical factor in ensuring safe, efficient, and climate-resilient
urban expansion®.

3.1.2 PLANNING WITH EXISTING INFRASTRUCTURE

Planning with existing infrastructure is a crucial
consideration for new developments. Key factors include access
to major transport infrastructure such as rail corridors, train

 Department of Environment, Land, Water and Planning (DELWP). 2017. Planning Permit Applications ~ Bushfire

Management Overlay Technical Guide. Victoria State Government. P.52.

the most critical factors for development suitability analysis.
Each of these are imperative considerations for future growth in
the Greater Bendigo region. The unique environmental profile of
Bendigo located at the junction of forested ridges and flood-
prone valleys, necessitates a careful spatial assessment of risk-
prone areas when identifying suitable land for development.

New growth areas should be situated in locations with low
exposure to bushfire and flood hazards. This includes avoiding
land mapped within the Bushfire Management Overlay and
known floodplains, especially near corridors such as Bendigo
Creek and its tributaries. Areas with steep slopes, dense
vegetation, and limited access for emergency services further
exacerbate bushfire vulnerability, while low-lying areas present
inundation risks and drainage challenges.

Urban growth in hazard-prone areas has been linked to
increased economic and social vulnerability, infrastructure
damage, and long-term maintenance burdens?'. Strategic
planning literature emphasises the importance of spatial hazard
avoidance as a cost-effective and sustainable approach to
climate adaptation®. In the Victorian context, the Planning
Policy Framework requires that development minimises risk to
life and property by avoiding identified hazard zones. Both the
Greater Bendigo Housing Strategy and Managed Growth Strategy
reflect this policy direction, prioritising resilient development
that avoids potential disaster risks.?® >

 City of Greater Bendigo. 2016.
“Gity of Greater Bendigo. 2025¢
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3.1.4 INCORPORATING STATUTORY CONSIDERATIONS

Appropriate future development should occur on land
zoned for residential or future urban use and within or directly
adjacent to existing Urban Growth Boundaries. Areas heavily
constrained by overlays such as the Bushfire Management
Overlay (BMO), Environmental Significance Overlay (ESO), or
Land Subject to Inundation Overlay (LSIO) may present statutory
limitations that significantly hinder or forbid development. Such
areas require thorough planning assessments and, in many
cases, should be deprioritised in growth strategies to avoid
prolonged approval processes or environmental conflict.

Planning schemes and statutory instruments play a central role
in shaping urban form by defining where and how land can be
developed.® Strategic implementation plans such as regional
growth plans, structure plans, and the Planning Policy
Framework (PPF) provide a guide that must be interpreted
together with zoning and overlays.?®

3.1.5 INCORPORATING COMMUNITY AND ENVIRONMENAL
ASSETS

the importance of protecting and enhancing both
community infrastructure and environmental values in the
selection of suitable growth areas cannot be understated.
Successful urban development is contingent not only on

5 Stephen Rowley, “The Victorian Planning System: Practice, Problems and Prospects,” Urban Policy and Research 31, 1o.3

(2013): 286303

2 Department of Transport and Plan

i), Planning Practice Note 37: Urban Growth Boundaries (Melbourne: State

‘Government of Victoria, 2020),

" World Health Organization, Urban Green Spaces and Health: A Review of Evidence (Copenhagen: WHO Regional Office
for Europe, 2016).

physical suitability and infrastructure access, but also on
access to quality public spaces while preserving natural
systems and cultural landscapes.

Bendigo’s growth areas should support access to
existing leisure, recreation, and community facilities such as
sports grounds, parks, walking trails, libraries, and community
centres. Current understanding illuminates that these assets
contribute to public health, social cohesion, and a sense of
place.?” Areas that enable the integration of new residents into
existing community networks without overwhelming local
networks are prioritised. Environmental conservation zones,
significant biodiversity corridors, water catchments, and areas
of Aboriginal cultural heritage significance are also prioritised for
protection. Development in or near such areas is discouraged as
to uphold environmental and cultural integrity.

The strategic planning literature emphasises the
importance of incorporating green space and ecological
networks into urban structure as a method of confirming,
biodiversity, and resilience.? Planning policy in Victoria supports
this approach through instruments such as the Environmental
Significance Overlay (ESO), Native Vegetation Framework, and
Clause 12 of the Planning Policy Framework.? In Greater
Bendigo, the Managed Growth Strategy integrates biodiversity,

 Beatley, Timothy. 2011. Biophilic Cites. Washington, DC: Island Press/Center for Resource Economics.

doihitps:/doi.org/10.5

* Department of Transport and Planning (Victoria), ¥ ons: Clause 12~ Environmental and

Landscape Values (Melbourne: State Government of Victoria, 2023), htps:/soww planning.viegov.au
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open space, and recreational planning into its future vision for
sustainable growth.*®

*City of Greater Bendigo. 2025c.
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4.0 TRANSLATING PLANNING
GOALS TO GIS METHODOLOGY

4.1 DATA ACQUISITION

This project utilises a multi-process spatial analysis
approach using ArcGIS Modelbuilder to calculate development
suitability within the Greater Bendigo LGA. The methodology is
comprised of a weighted overlay model, supported by spatial
datasets of data from publicly accessible government and
community repositories.

Data was sourced from the project supplied data, the
Victorian Government's Spatial Datamart (DELWP), DataVic, the
Australian Urban Research Infrastructure, OpenStreetMaps
contributors and the City of Greater Bendigo’s planning
documents. Supplementary Satellite reference mapping was
drawn from Bing Maps. These datasets included a mix of
polygon, polyline, and point vector files, as well as raster data
(e.g. DEMs for slope and elevation analysis). The input Data files
are all available to be viewed in Appendix Item 1.

Inglert 14

4.2 DATA PROCESSING

The analysis involved processing and transforming raw
datasets into suitability layers for each criterion based on
Euclidean distances, reclassifications to and from features into
five distinct suitability scores, weighted overlays and finally a
raster calculation to export those areas that are either suitable

or unsuitable for use in final suitability weighted overlay analysis.

This analysis is used to compose final suitability maps for each
criterion as discussed in section 3.0.

All processed layers were integrated into a geodatabase
and categorised by their thematic relevance: topography,
infrastructure, disaster risk, statutory planning, and
environmental/community assets. Each criterion was analysed
individually, with thresholds set according to policy documents
and academic literature, before being compiled into a final
aggregate model. The final weighted overlay identifies the most
suitable areas for accommodating projected urban growth
within Greater Bendigo, with respect to the objectives of the
Managed Growth Strategy®' and Greater Bendigo Housing
Strategy®2.

4.1.1 EUCLIDEAN DISTANCE

The first stage of the analysis involved generating
proximity rasters using the Euclidean Distance toolin ArcGIS.
This process was applied to key point and linear features such as
train stations, major roads, and urban centres. The tool

" Gity of Greater Bendigo. 2025c.

Scale: 1:400,000 Legend ML L L T IKiometers

0 5 10 20 30 40
-_— -
== - Greater Bendigo
}

e Metropolitan Area

Figure 3. Greater Bendigo Base Map. Including utilising optional data
from the project description, Bing Satellite Imagery and Victorian
spatial data.

calculates the tangent-line distance from each raster cell to the
nearest feature of interest, producing a raster surface
representing proximity. This approach provided a consistent
spatial bedrock for evaluating accessibility, assuming that
shorter distances to infrastructure and services increase the
suitability of land for urban development. This was also
understood vice versa as closer distances to features such as
water courses were seen as less suitable when calculating flood
risk.

4.1.2 RECLASSIFY

Following proximity analysis, each input raster was
reclassified onto a standardised 1-5 suitability scale to allow for
consistent comparison. In this scale, a value of 1 does not
always represents the least suitable conditions and 5 the most
suitable, instead it is specified within the legend for each map
how each value corresponds. For continuous data (such as
elevation, slope, or proximity rasters), reclassification was based
on relevant thresholds justified in policy documents and
academic literature, translating raw values into suitability
classes. This step was useful for compacting diverse spatial
variables into a common analytical variable.

4.1.3 WEIGHTED OVERLAY

After creating the reclassification layers, each data input
criteria were assigned a weight reflecting its relative significance
in identifying suitable areas for urban growth. The resulting

#Gity of Greater Bandigo. 2016.

PRIMARY ANALYSIS

4N
WITH LANDSCAPE INFRASTRUCTURE DISASTER RISK CONSIDERATIONS
SECONDARY ANALYSIS TOPOGRAPHY

TERTIARY ANALYSIS
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suitability map comprises environmental constraints,
infrastructure proximity, and planning priorities into a spatial
decision-support output to inform potential growth area
identification within the Greater Bendigo LGA.

4.1.4 RASTER CALCULATOR

located in figure 4. The generation process for each individual
map is available in APPENDIX A, figures 2 through 19.

To collect the five major criteria for organising the final
suitability analysis, a raster calculator plaintext function was
utilised to output each of those input sets the preliminary five
criteria analyses as binary regions (those regions that are either
suitable or unsuitable for development based on the specified
criteria). The plaintext function that was utilised within the raster
calculator process is as follows:

Con("[ReclassifiedInputRaster] " >=3, 1)

This function displays only those areas ranking 3 (moderate ) and
higher as to determine areas that are moderately suitable and
higher for output.

4.1.5 RASTER TO POLYGON

The final stage involved processing the output weighted
overlay binary raster to a polygon feature class shapefile where
statistically significant output areas (those layers that either are
mostly suitable or mostly unsuitable depending on output data
and are specified within each map legend). These Polygon
feature classes are used for final; spatial analysis for locating
final feature class urban growth areas. The complete map
generation and analysis process is visible within the flow chart

Inglert 16

Department of Climate Change,

Open Street Maps
Energy, the Environment and Water P P

Australian Government

1. PLANNING 2. PLANNING WITH EXISTING 3. ACCOUNTING FOR

v

5.ING commu
'AND ENVIRONMENAL ASSETS

Land Suitability
for Development
Greater Bendigo

Figure 4. Flow Chart of map analysis
process moving from raw input data

at the very top to final analysis at the
bottom.

Department of Industry Science and Resources
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5.0 SPATIAL ANALYSES AND
RESULTS

Inglert 18

5.1 CRITERION 1: PLANNING WITH
LANDSCAPE TOPOGRAPHY

This criterion evaluates the physical characteristics of
the landscape within Greater Bendigo. With a focus on elevation,
slope, and hydrology to ensure topographic suitability for urban
development. As shown in the map below, areas above 200
metres with gentle slopes (less than 10 degrees) and adequate
drainage are favourable, while low-lying floodplains and steep,
erosion-prone terrain are discouraged

The analysis comprises an initial Euclidean distance
using watercourse information, water area information, forest
information, urban environment information and elevation
information. Three initial analyses are produced using the above
raw input data to produce suitability for development within just
the areas of elevation (figure 5), slope (figure 6), and hydrology
(figure 7). Then, a final analysis of these three inputs is used to
calculate a total topography suitable for development analysis.

By prioritising elevated and well-drained land, the
analysis supports climate-resilient growth and reduces
construction challenges. The analysis can be found in the
adjacent tables.

Datalnput  Source

Process
Elevation Provided Reclassify
(DEM) data by
Elevation
(select
median)
Slope Analysis
Data Input | Source Analysis
Process
Elevation Provided Slope
(DEM) data analysis
%
degree
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Figure 6. Greater Bendigo Slope Analysis Map.

Figure 5. Greater Bendigo Elevation Analysis Map. Vs apiaelche

Using provided optional data.

=
Scale: 1:500,000 . Scale: 1

Kilometers Kilometers Kilometers
0 5 10 20 30 40 0 5 10 20 0 5 10 20 0 5 10 20 30 40
Legend ¥ P
Scale: 1:700,000
Water Area Scale: 1:700,000 Legend Water Area
Water Course. Suitable Elevation for
J Development (Beween Water G
SIIRCRaNe 0020 0 meters! o Unsuiitable Slope for olerourse
above sea level) Development (Greater [ Greater Bendigo

Development Suitability:
Elevation Above Sea Level (meters)

Than 10°)
Development Suitability:
Degree of Terrain Slope

ML L T IKiometers

N 100-200 300-400
- Highly Suitable Constrained
200300 400-500 (Less Than 5°) (Less Than 15°)
Greater than 500 Generally Suitable Unsuitable/Steep Land
(Less Than 10°) (Greater Than 15°)

Greater Bendigo
Elevation Analysis

: Greater Bendigo
l Y Slope Analysis

Hydrology Weighted Overlay

Data Input Source Initial Euclidean
Analysis Distance
Process Reclass
Urban Areas Provided | none Five 250m
Data increments
Suitability
increases
with
distance
Figure 7. Greater Bendigo Water Provided | Buffer: 30m Five 50m
Hydrology Analysis Map. courses Data increment ing;e:ﬁtr;ts
suitabili
Using provided optional .
data. with
distance
Water areas  Provided | Buffer: 30m Five 50m
ML L T IKiometers LI IKiometers Data increment increments
o 5 10 20 30 40 _ 0 5 10 20 Sultablllty
Legend increases
Hydrology with
Suitability distance
ey Unsuitable (High Hydrologically Forest Areas Provided | none Five 100 m
hydrological risk) Unsuitable Areas i
Ut (e towater [ Bendgo Data lngrerjgnts
Sutable (Favourable area with Suitability
low water-related constraints) increases
Very Suitable (Area least
affected by hycrologica sk) with
Greater Bendigo : : sliEmee
Hydrology Suitability Area Provided | Reclassify:5 | None
Analysis Elevation [E<] classes by
(DEM) 100m
** Stewart, Stephen; Fedrigo, Melissa; Roxburgh, Stephen; Kasel, Sabine; & Nitschke, Craig (2020): Climate Victoria: increment
Precipitaion (9 second, spprox. 250 m).v3. CSIRO, Data Colletion hips:/doforg/10.25919/5¢355 1936301 Precipitation | Acquired | Calculate none
Victoria® Data Average rate
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REEES Y
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Legend
Topographic
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Suitability Score I Topography For
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Low Suitability [ Bendigo
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I Highly Suitable
Greater Bendigo
Topography Suitability
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5.2 PLANNING WITH EXISTING
INFRASTRUCTURE

This criterion evaluates the suitability of land based on its
proximity to key infrastructure, including major transport
corridors, train stations, and established urban centres. As
shown in the map below, areas near nodes such as Bendigo
Railway Station and highways are prioritised to support higher
population densities and reduce infrastructure delivery costs.

The analysis also considers proximity to essential
services such as sewerage, electricity, and broadband. Focusing
growth near existing networks reduces the need for costly
infrastructure extensions and enables more sustainable, staged
development. The process for analysis can be found in the
adjacent tables.

*NBN Co. 2024, “NBN_Coverage_Foofprints 2024 (MapServer).” Infrastructure gov.au.
hitps/spaial

Coverage_ Footprints,

 Victorian Government Data Directory.” Vic.gov.an.
pipelinesiresource/c0e74337-4554-4233-8917-91 Talb1basod.

Figure 8. Greater
Bendigo
Topography
Analysis Map.
Using results of
figures 6 and 7.
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Data Input Analysis
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generation
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generation
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Kilometers
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Data Input Source Initial

NBN Wireless Acquired Data | Clip to

availability** Bendigo
border
NBN Fixed-Line Acquired Data | Clipto
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Border
Sewerage Acquired Data | Sort by major
Infrastructure®® pipelines
Major Electricity Acquired Data | Clipto
Infrastructure® Bendigo
border

Services
Infrastructure
Data Input Source

Weighted

Overlay

Major Road Network

Provided Data  none

Rail Network

Provided Data  none

Train Station Provided Data  none
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Reclass
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Five 40%
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Weight
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increments

suitability
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distance

Five 250m 35%
increments
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Figure 9. Greater
Bendigo Services
Infrastructure
Analysis Map. Using
provided optional
data, NBN Co.,
Electricity grid, and
sewerage data.

Figure 10. Greater
Bendigo Transport
Infrastructure
Analysis Map.
Using provided
optional data.
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Scale: 1:500,000
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Infrastructure Weighted
Data Input

Overlay
Analysis
Process
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Distance
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Source Weight
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Nodes and Links Analysis
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Development Suitability
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Figure 11. Greater
Bendigo Existing
Infrastructure
Analysis Map. Using
the results of figures 9
and 10.
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* Department of Industry, Science and 2024,
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5.3 ACCOUNTING FOR
DISASTER RISK

Accounting for disaster risk is critical to regional
planning. Especially in response to recent flood risk in
Shepparton and the black summer fires of 2019 which caused
enormous damage for regional Victoria. This focus addresses the
increasing importance of disaster risk reduction in planning for
urban growth, particularly in the context of climate change. This
analysis utilised areas within water catchments using a buffer
layer and reclassifying these by increments of 50 meters. Areas
close near to water catchment were deprioritised for growth and
those far from water catchments were prioritised for growth.
Similarly, the areas near forests, located at steeper inclines and
higher elevations and far from water areas and water courses
were more at risk for bushfire.

Given Greater Bendigo’s location between forested
ridgelines and flood-prone valleys, the spatial analysis aligns
with the Victorian Planning Policy Framework, which prioritises
life and property protection by steering development away from
hazard-prone land.
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Figure 12. Greater
Bendigo Flood Risk
Analysis Map.
Using the provided
optional data.
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Figure 13. Greater
Bendigo Bushfire
Risk Analysis Map.
Using the provided
optional data.
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Kilometers
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5.4 INCORPORATING STATUTORY
CONSIDERATIONS

Considering statutory requirements is legally required
before work can commence. Statutory precedents also indicate
the direction that municipal governments are interested in
deciding on land development. This criterion ensures that future
development is directed toward land that aligns with existing
zoning and strategic planning controls. As shown in the maps
below, areas zoned for residential or future urban use and
located within or adjacent to Urban Growth Boundaries are
prioritised for development due to their alignment with
municipal planning intent. Spatial data was downloaded from
Victorian public access data and layers of development
significance and specific areas pertaining to the Bendigo Urban
Growth boundary were sorted by attribute and used for analysis.
Finally, a weighted overlay was prepared as to measure how
each region faired with respect to planning considerations.

Land constrained by statutory overlays such as the
Bushfire Management Overlay (BMO), Environmental
Significance Overlay (ESO), or Land Subject to Inundation
Overlay (LSIO) is avoided due to the potential for conflict with
planning barriers and environmental precedents.

Using these requirements for planning reflects the role of
zoning and overlays in deciding permissible land use under the

¥ Department of Industry, Science and Resources (DISR), A.G. 2025. “Viemap Planning - Vietorian Government Data

Dircctory.” hitps:/discoverda

Figure 14. Greater
Bendigo Disaster
Risk Analysis Map.
Using the results
of figures 12 and
13.

Disaster Risk Weighted

Source

Overlay
Analysis
Process

Euclidean
Distance
Reclass

Data Input

Bushfire Risk Primary Five 500m
Analysis segments
generation suitability

increases

Flood Risk Primary none Five 500m
Analysis segments
generation suitability
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Kilometers

Victorian Planning Policy Framework (PPF). By drawing on
strategic documents such as structure plans and regional growth

strategies, criteria such as this can ensure development occurs
in locations supported by current policy.

Planning Weighted Overlay
Controls
Data Input Source Initial Analysis | Euclidean Weight
Process Distance
Reclass
Planning Acquired Sort by Five 250m 50%
Overlays® Data relevant increments
overlays suitability
opposing increases
development
Planning Acquired Sort by Five 50m 25%
Zones® Data relevantzones | increments
opposing suitability
development  increases
Planning Acquired Sortbyzones  Five 50m 25%
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supporting suitability
development | decreases

Bendigo UGB Analysis

Data Input Source Analysis Process | Euclidean

Distance
Reclass

Bendigo UGB® Acquired Data = Reclassification | Five 1000m
based on segments
distance: suitability
suitability increases
decreases

¥ Department of Industry, Seience and Resources (DISR), Australian Government, 2024. “City of Greater Bendigo : Urban
Growth Boundary Proposcd Extension - Data.gov.au.” Data gov.au. hips:/data.gov.au/data/dataset city-of-

greater-bendigo-urban-growth-boundary-proposed-extension.

Weight

50%
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Figure 16. Greater

Figure 15. ; :
Greater Bendigo Bendigo Planning
Urban Growth Co.ntroll's ‘
Boundary Suitability Analysis

Map. Using
optional provided
data and planning
controls data.

Analysis Map.
Using optional
provided data
and 1IGR data
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Suitability

Weighted Overlay
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5.5 INCORPORATING COMMUNITY
AND ENVIRONMENAL ASSETS

This criterion recognises the importance of protecting
environmental values and supporting access to community
assets by incorporating community and environmental assets,.
Identifying suitable growth areas, land near recreation facilities,
health centres, parks, and community centres is prioritised.
These factors are essential for well-being, social cohesion, and a
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Data Input
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Source

Overlay

Clip By bendigo

CAPAD Acquired Data Five 250m 70%

(Collaborative increments
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Data Input
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Overlay

Initial An:
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Areas containing or adjacent to biodiversity corridors, regions: UEEREI
Industrial suitability
water catchments, conservation sites, and sites of Aboriginal Tagged Areas® decreases
o fere Employment Acquired Data  none Five 1000m 20%
cultural heritage significance are unfavourable for development e e
to protect environmental and cultural integrity. Commercial suitability
. U Tagged Areas*! increases.
This approach responds to the strategic direction of the Housing Acquired Data | none Five 1000m 15%
Greater Bendigo Managed Growth Strategy and is supported by OTElE TSI
N o X Residential suitability
Victorian planning instruments such as the Environmental Tagged Areas® decreases
Significance Overlay (ESO), the Native Vegetation Framework, CARMATEED || AIEEER || o (RO 252
Areas’ increments
and Clause 12 of the Planning Policy Framework, which together suitability
) i B . ) decreases
identify an integrated planning policy for open space, Amenity Tagged | Acquired Data | none Five 1000m 30%
biodiversity, and resilient communities as integral to societal Areast ‘"m:'lems
) suitability
cohesion. decreases
» Timate Change, Encrsy,the Water. 2024, Colla P — {he Open Database Licence iom: opensireetmap.org, Data mining by QuickOSM.
Database (CAPAD) 2024 - Trrestial” Deceen gov.a. hips:/plugins s org plugins QuickOSM
hupsifed deceew a0,
S — “ OpenStreetMap contributors. 2025.
2 OpenStreetMap contributors. 2025.
. o . o = OpensStreetMap contributors, 2025
s v s
Bendigo, AU; 2025 [ited 20 Ty 2025],
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Access to
Community

5.6 FINDING FINAL FUTURE Assets
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: y " f Existing Secondary | none Five 1000m 20%
vector shape where only the highly suitable regions are included. Planning Analysis it———
Finally, those areas with contiguous land areas of larger than Controls: generation suitability
1300 hectares are exported. St dlaics
Environmental = Secondary | none Five 1000m 10%
Significance | Analysis increments
and generation suitability

Conservation:
Low Suitability

increases

Weight

50%

50%

Inglert 35

Figure 21. Greater Bendigo
Suitable growth area map.
Using results of figures 8,
11, 14,17, 20.
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Figure 21. Metropolitan growth areas map. Using results
of figure 20 and calculating area of located growth zones.
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6.0 CONCLUSION

The results of this analysis display the application of
spatial analysis tools in AtrcGIS in identifying areas most
suitable for future urban growth within the Greater Bendigo LGA.
Through the employment of the spatial functions: Euclidean
Distance, Raster Reclassification, a Weighted Overlay Analysis,
and finally, a Raster Calculator to export specifically suitable or
unsuitable regions, the model aggregates feature proximity and
constraints into a coherent decision-making framework. The
workflow shows a replicable method to integrating spatial data
within overall planning objectives and local policies. The final
map output identifies three similarly sized areas summing to
4295 total hectares around Marong (Growth Area 2: 1313.06
hectares), Eaglehawk (Growth Area 3 1446.51 hectares) and
Strathfieldsaye (Growth Area 1: 1535 hectares) which may
contain future development potential under the current planning
and design constraints to address the development target of
38,000 dwelling units (under the established scale of 10 dwelling
units per hectare). Their proximity to features ancillary to human
development along with their relative concealment from
unsuitable development constraints make them favourable
targets for future development within greater Bendigo.

7.0 RECOMMENDATIONS

Considering these results, future analyses may benefit
from the following considerations to enhance precision,
academic and policy relevance:

« Inclusion of More Comprehensive Urban Services and
Amenities: Expanding beyond transport infrastructure to
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8.0 LIST OF FIGURES

1. Figure 1. A photograph of Bendigo’s urban centre. *

2. Figure 2. Thomas Benjamin Kennington’s 1890 Work:
“Homeless”. Housed in Bendigo Art Gallery*®

3. Figure 3. Greater Bendigo Base Map. Including utilising
optional data from the project description, Bing Satellite
Imagery and Victorian spatial data.

4. Figure 4. Flow Chart of map analysis process moving from

raw input data at the very top to final analysis at the bottom.

5. Figure 5. Greater Bendigo Elevation Analysis Map. Using

provided optional data.

6. Figure 6. Greater Bendigo Slope Analysis Map. Using

provided optional data.

7. Figure7. Greater Bendigo Hydrology Analysis Map. Using

provided optional data. 474
8. Figure 8. Greater Bendigo Topography Analysis Map. Using
results of figures 6 and 7.

9. Figure 9. Greater Bendigo Services Infrastructure Analysis
Map. Using provided optional data, NBN Co., Electricity
grid, and sewerage data. *°

. Figure 10. Greater Bendigo Transport Infrastructure Analysis
Map. Using provided optional data.

. Figure 11. Greater Bendigo Existing Infrastructure Analysis
Map. Using the results of figures 9 and 10.

12. Figure 12. Greater Bendigo Flood Risk Analysis Map. Using

the provided optional data.

=)

N

4 Radevski, Isabella. 2

elected Guide to Open House Bendigo.” Open House Melbourne. October 14, 2022.

4 Kennington, Thomas Benjamin. 2025

——

Gallery. 2025,

hitps:/fcollection bendigoartgallery.com.au/objects/15,

47 NBN Co. 2024, “NBN_Coverage_Footprints_ 2024 (MapServer).” Infrastructure.gov.at.

itps:/spatial.infrastructure gov.au/server/re

os/NBN_Coverage_Footprints_2024/MapServer?

include schools, health services, and open space access
would enrich the suitability criteria.

« Network-Based Service Area Modelling: Incorporating
network analysis for walkability and drivetime
catchments would provide a more accurate reflection of
accessibility, especially from an active transportation/
10-minute city perspective.

« Dynamic Policy Alignment and Scenario Testing:
Integrating more recent or evolving strategic frameworks
(e.g. Plan Melbourne, regional housing targets, more
specific greater Bendigo council policy targets) and
enabling stressor scenario-based comparisons could
help ensure long term planning effectiveness.

An ever-present challenge when conducting spatial
analysis using GIS software is the consistency of data used.
While Victoria does possess a strong foundation of public spatial
data repositories, the data available favours large metropolitan
areas such as Melbourne while comparable regional data useful
in conducting such local analysis in Bendigo is often missing.
Continued refinement of spatial tools and closer integration with
planning policy is necessary to ensuring sustainable, connected,
and responsive urban growth across regional Victoria.

=)

. Figure 13. Greater Bendigo Bushfire Risk Analysis Map.
Using the provided optional data.

. Figure 14. Greater Bendigo Disaster Risk Analysis Map.
Using the results of figures 12 and 13.

. Figure 15. Greater Bendigo Urban Growth Boundary
Analysis Map. Using optional provided data and UGB data.

. Figure 16. Greater Bendigo Planning Controls Suitability
Analysis Map. Using optional provided data and planning
controls data.

. Figure 17. Greater Bendigo Existing Planning Controls
Analysis Map. Using results of figures 15 and 16.

. Figure 18. Greater Bendigo Community Assets Analysis
Map. Using optional provided data and downloaded
OpenStreetMap data.

. Figure 19. Greater Bendigo Environmental Conservation
Analysis Map. Using optional provided data and
downloaded CAPAD data.

I

o

=)

NI

=)

©

20. Figure 20. Greater Bendigo Community Assets Analysis
Map. Using results of figures 18 and 19.
21. Figure 21. Greater Bendigo Suitable growth area map. Using

results of figures 8, 11, 14,17, 20

¥ Stewart, Stephen; Fedrigo, Melissa; Roxburgh, Stephen; Kasel, Sabine; & Nitschke, Cra

): Climate Victoria

Precipitation (9 second, approx. 250 m). v3, CSIRO. Data Collection. hips: 25919/563be51936301

Data Directory.” Vi gov.au.

pipelines/resource/c0e74337-43544233-8917-91 Talb1basod.
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1.0 Executive Summary

CONTEXT: Addressing Climate Risk
in Melbourne CBD

Melbourne, Victoria is a city that
in recent years has been exposed to new
challenges as result of climate change.
Pertinent issues such as protracted periods
of extreme temperatures, inclement
precipitation patterns such as droughts and
floods, and ecological degradation among
many others have emerged. This report
proposes adapting the green axes approach
utilised in Barcelona as an opportunity
for Melbourne to address these emerging
climate risks.

Purpose

The purpose of the green axes
Melbourne plan is to propose a nature-
based solution to address increased climate
risks associated with the Melbourne CBD.
This plan adapts the Barcelona green axes
Superilla plan as a method to address
increased risk for urban heatwaves, air
quality concerns, urban biodiversity
and resident physical and mental health
concerns.

Key Objectives

Key objectives for the green axes
Melbourne plan includes the amelioration
of climate risk through nature-based
solutions as informed by the international
case of Barcelona, Spain. The green axes
superilla plan from Barcelona offers
opportunities for Melbourne to address
climate risks while also improving street

vibrancy, urban biodiversity, urban air
quality and mental and physical health for
residents.
Scope
This report discusses the plans

implementation within three major parts:
o Integrated Environmental Sustainability

Approach
o Strategy
o Barriers, Potential, and Opportunities

Implementation

The implementation for the green
axes Melbourne plan occurs over the
course of 10 years with an extensive
community engagement process, a
rolling-implementation style where the
axes is constructed in pieces, and then
an evaluation and monitoring process
that is engaged in after each step of
implementation with the intention of
amending the process when shortcomings
arise.

2.0 Introduction

Climate change in the 21st century
presents the world with new urban challenges
such as the urban heat island effect, air pollution,
destabilised precipitation systems and increased
risk for climate disasters. Cities face many of the
extreme challenges resulting from these climate-
driven catastrophes. Melbourne, Victoria is one
of these cities.

Melbourne as a city struggles with not
only new challenges resulting from climate
change but also rapid urbanisation, affordability
concerns, the relationship between public
institutions and private interests, representation
of marginalised communities among many other
threats to its urban realm.

This report discusses utilising
interventions informed by Barcelona's Green

Axes Superilla project as a model of nature-
based solutions (NBS) to address pressing
climate related objectives within Melbourne's
CBD including the urban heat-island effect,

a reduction in air pollution, urban noise and
public engagement in outdoor physical activity.

This report recognises the challenges
associated with the implementation of the green
axes plan within Melbourne, citing concerns of
gentrification within Barcelona. Nevertheless, the]
intervention called for in this strategy proposes
that the green axes strategy offers Melbourne a
competent method of mitigating climate related
risks and improving the quality of life for those
living, working, and playing in Melbourne,
Victoria.

it O
0 500m 1km

CBD Focus
Area

Figure 1: Map of focus area relative to Australia(Made
using QGIS and Adobe Photoshop)




3.1 Adapting
Barcelona's Superilla
Green Axes Project:

Barcelona, Spain has an extended history of aggressive
urban design intervention to address environmental challenges
present within the city. The superilla design dates back over a
hundred years and has been adjusted on numerous occasions to
better suit modern contexts. Extending back to the original 1855
design of the Eixample district by Ildefons Cerda, Barcelona's
superilla attempted to rectify the perceived unsanitary conditions
provided by many late 19th century European cities through
wide boulevards, aesthetic uniformity in streetscapes, and large
concessions of urban open space (Urbano, 2016). The Eixample
blueprint established identically measured, 113 m? blocks with
20m bevelled edges at each vertex (Moreno and Bairan 2012).
These blocks included significant semi-public open green space
with only the periphery dedicated to building mass (Urbano,
2016).

According to Nieuwenhuijsen et al. (2024), by the 1920s,
these spaces became canvassed with infill constructions such as
garages, informal residences and others (Fig. 2). By the 1970s,
the surrounding open streets that had been designed by Cerda
to promote clean air flow, became inundated with motor vehicle
traffic leading to increased urban noise, air pollution, urban heat
and decreased pedestrian opportunities in favour of motor vehicle
dependency.

Figure 2: Superblock llustrations showing original building massing
(lft) and subsequent private expansions (right) (Urbano, 2016)

To address the poor urban land use that these legacy
forms had divulged into, Barcelona implemented periodic policy
prescriptions targeting environmental urban interventions to
alleviate the urban realm. The major policy prescriptions driving
the environmental urbanism taking place within Barcelona's
Eixample district include:
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«  Eixample Model (2002, Urban Ecology Agency of Barcelona)
(Rueda, Sanz, and Bohigas 2021)

Urban Mobility Plan of Barcelona PMU 2018-2013
(Ajuntament De Barcelona, 2014).

Barcelona Green Infrastructure and Biodiversity Plan

(Ajuntament de Barcelona, 2020)

3.0 Integrated Environmental
Sustainability Approach

These strategies each contribute a piece towards the
superilla green axes implementation within Barcelona. Together,
these policy documents and their implementation by the city
council of Barcelona (Ajuntament De Barcelona) have produced
a strong urban response to the challenges presented by climate
change. The project culminates in the superblock model whereby
Barcelona's unique geometric urban design and a novel method of
targeted, every third street pacification where most motor-vehicle
traffic is prohibited, urban vegetation is elevated and pedestrian
opportunities prioritised. A critical component to the success
of this campaign is the green axes that occur when two pacified
streets intersect at their tangents. In these spaces, Barcelona
creates green plazas, which are a model for high-encounter public
amenity (Fig. 3).
Figure 3: Superblock
interventions for
street pacification
. within Barcelona
(Nieuwenhuijsen et al.
W 00)

Baseline situation

Superblocks model
Barcelona's competency in design as yielding a reduction in

the urban heat island effect (Pérez et al., 2025), improvement in
mental health outcomes of young children (Sanz-Mas et al., 2024)
(Opbroek et al., 2024), the activation in pedestrian activity (Fig.
4), air quality, liveability (Ajuntament De Barcelona, 2014) and
many other indicators.

Figure 4: Street level
comparison after green
axes implementation

in Barcelona (Made in
Adobe Photoshop using
google maps). (Google
Maps, 2025)

2009 2008

Satellte Street
imagery

Imagery

2023 -
Stelite E Pedestransin view O Motor Vehices n view Fm
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Major criticisms of the superilla project have
materialised in recent literature as many have identified the
effects of gentrification that have occurred within the Eixample
district. Citizen equity (Anguelovski et al., 2023), gentrification
(Nieuwenhuijsen et al., 2024), tourism's “quasi-colonial effect
of pleasure and play” (Tesfahuney, M., Ek, R. 2024) and local
displacement of school aged families (Anguelovski et al., 2023)
have all been identified as adverse effects of the environmental
revitalisation efforts the city has made. Balancing social justice
with environmental justice remains the most difficult process
for Barcelona as the city looks to make new strides for climate
urbanism.

Figure 5

Street diagram
overlayed
over map of
Melbourne
CBD (Made
using QGIS
and edited

using Adobe
Photoshop)

3.2 Urban Context:
Melbourne, Victoria

Similar to Barcelona, Melbourne's grid also
displays a uniform consistency in block size and
street uniformity (Fig 5). Melbourne's CBD exhibits
32 identically measured 200x200 metre blocks. This
geographic organisation is canonically known as the
'Hoddle Grid' (Hil, Lawrence, and Smith 2020).

The Hoddle grid is built in defiance of the
natural land and water systems to the region (Dingle
and Rasmussen 1991). And without incorporation of the
knowledge of the indigenous Aboriginal people (Presland
2008). This disregard for environmental site conditions
and knowledge has led to many urban challenges that
more investigative methods of planning may have
otherwise avoided. Among these challenges include the
historical lack of drainage systems (Lane & Gilchrist,
2019), utopian redirection of the Yarra river (Doyle et
al. 2012, p.39), and a predisposition to climate change-
related risks such as the proliferation of the urban heat
island and flooding (SGS Economic and Planning, 2018).

Given the necessity to address climate risk and
the unique urban design within Melbourne's CBD,
there appears an opportunity for the city to utilise its
morphology and the lessons learned from Barcelona to
produce a climate-resilient urban realm that may also
achieve co-benefits through Nature-Based Solutions
(NBS), low carbon futures and urban biodiversity.

Melbourne has a history of green infrastructure
strategic plans. 'Green Our City, 2017-2021" (City of
Melbourne, 2018), 'Cooling and greening Melbourne'
(Department of Transport and Planning, 2023) and
Outcome 6: 'Melbourne is a sustainable and resilient city
as part of Plan Melbourne 2017-2050' (Victoria State

Government, 2023). (Fi% 6)

Cooling our city

GREEN URCITY
STRATEGIC ACTION PLAN

17-21
VERTICAL AND ROGFTED
GREENIG I ELBOURNE

Melbourne is
a sustainable
and resilient city

Figure 6: Covers of urban greening policy plans currently in use by the city of Melbourne. (City of Melbourne,
2018), (Department of Transport and Planning, 2023), (Victoria State Government, 2023)

These plans however have been criticised in
recent literature for financial impediments, inadequate
regulatory frameworks, low political prioritisation, and
governance challenges (Chau et al., 2025).

Green axes as informed by Barcelona may
provide distinct implementation in Melbourne from
the aforementioned strategic greening plans already
implemented by the city of Melbourne. Green axes,
unlike the other plans does not encourage ad-hoc
private-public partnership development, instead this plan|
would introduce concrete plans for fundamental changes
to Melbourne's streetscape and its urban passageways.

The Melbourne green axes project would preside
over similar interventions that have already taken place
in select sites within the CBD including Bourke Street
Mall and Swanston Street whereby pedestrianisation
efforts have promoted increased street activation (Fig 7).

., 2 4%

Pedestrian
Spaces

Urban Green
Spaces

® o *

Figure 7: Spatial analysis of Bourke Street x Swanston Street intersection's surface area. (Made using Google
Maps data in Adobe Photoshop).
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4.0 Strategy

4.1 Green Corridor

Interventions across
the CBD

Community Engagement

Community engagement is a critical part of ensuring
equitable and just outcomes for planning interventions. Literature
has identified much of the social shortcomings of Green Axes
Superilla to be partially due to poor community engagement
strategies (Anguelovski et al., 2023) (Nieuwenhuijsen et al., 2024).

For Melbourne's Green Axes, a process of community
engagement will be implemented to ensure similar mistakes are
avoided when compared to Barcelona. Similar to the urban forestry
plans (Participate Melbourne, 2025), an extensive pre-planning
community engagement process will be implemented that will last
approximately a year prior to any planning or construction taking
place.

Intervention Strategy

For Melbourne, the CBD consists of 32 equally
measured 200x200 metre blocks with uniform straight streets.
The intersections of each of these streets are tangentially arranged
creating opportunities for urban design interventions.

Green Axes Melbourne proposes 6 motor-vehicle pacified
streets and 8 thru-traffic streets to allow access to the CBD for
motor vehicles. The pacified streets that contain public transit and
cycle access will be retained for these uses.

At the intersection points of two pacified streets, new
green plazas will be constructed aimed at creating cosmopolitan
appeal and improving liveability for the pedestrians of Melbourne
CBD. At intersections between one pacified and one thru-traffic
street, the thru-traffic will be retained through the intersection
as to prevent no-outlet streets and unexpected dead-ends. The
corridors of the following streets will see large scale urban forest
interventions:

North-South:

«  Exhibition Street
«  Swanston Street
o Queen Street

«  King Street
East-West:

«  Flinders Street

«  Bourke Street

Along these corridors, appropriate drought-resilient and
canopy providing plants and trees are prioritised and implemented
consistent with the city of Melbourne's current urban forest strategy
(City of Melbourne, 2024). This intervention targets 70% canopy
cover and green surface within the green corridors. A diagram of
the complete plan is available below (Fig 8).

Figure 8:
of street
(Made

and edited

soutestet

@ Nollwarston et
Sty s
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MotorVehicl Access

—

® ceenron

The intervention of Green Axes Melbourne will take place
over the course of ten years with two street pacifications and green
interventions achieved every 40 months. The intervention schedule
is below:

First pacifications month 40:

«  Bourke Street
«  Swanston Street

Second Pacifications month 80:
«  Flinders Street
«  Exhibition Street

Third Pacifications month 120:
o Queen Street
«  King Street
Monitoring and Evaluation

As to ensure appropriate outcomes over the course of
implementation, evaluation and monitoring consistent with the
Urban Greening and Monitoring Strategy (National Environmental
Sciences Programme, 2019). This evaluation includes the
monitoring of the following indicators over the lifecycle of
the project with key check-in periods every 40 months of the
intervention period (Figure 9).
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Street diagram
interventions
using QGIS
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Photoshop)

4.2 Green Corridor:
Bourke Street and
Swanston Street

To illustrate the intended spatial outcomes within the
CBD, the interaction of Bourke Street and Swanston Street has
been selected.

Presently, Swanston Street does have a generous
distribution of trees distributed along the footpath edges. These

trees are from the genus Platanus x acerifolia or 'London plane' trees

increased rainwater retention (Tapia Silva et al., 2006), improved
biodiversity (Saumel et al., 2016) and other benefits within urban
centres.

For Swanston Street, the green tramway will be the major
installation as part of the Green Axes Melbourne strategy. These
structures will provide benefits associated with green tramways to
Swanston street and expand the green space already provided by the
London plane trees.

The specific vegetation chosen for tramways such as in
case studies in Warsaw, Poland have seen success using Sedum due
to its low-maintenance, low-growing tendencies and drought-
resistance (Sikorski et al., 2018). For Melbourne, Sedum may be
useful, but endemic Australian plants may also be favourable.
Lomandra has been identified as competent alternative to low-

that provide a large amount of amenity for the streets users, offering ~ maintenance vegetation such as Sedum. Lomandra has been used

shade and reducing urban heat. London plane trees are widely used

in greater Melbourne, making up approximately 70% of

the trees within the inner city. These trees have been the subject
of recent scrutiny, being linked to eye and skin irritation (Davey,
2019) and also a lower resilience to heat intensity (Sanusi &
Livesley, 2020).

In many cases these trees are already being replaced
with other trees such as spotted gums, camphour laurels, Port
Jackson figs, red ironbarks and others (Davey, 2019). Crucial to
the intervention seen within Green Axes Melbourne, is a diversity
of trees and accompanying vegetation to provide a veritable urban
forest along the street corridor.

Swanston Street is already one of the more successfully
greened streets within the Melbourne CBD, with dozens of trees
dotting the street between its intersection with Flinders Street in
the south and with La Trobe Street in the north. To compliment
the frequency of already existing trees, a greenway will be installed
beneath the tramway. Green tramways have been identified as a
socially acceptable and often times, low-maintenance method of
urban greening (Barnes et al., 2018) (Sikorski et al., 2018). These
surfaces also have been linked to noise and heatwave reduction
(Jakubcova & Horvathova, 2020) (Van Renterghem et al., 2015),

BOURKE STREET MALL/SWANSTON STREET
GREEN PLAZA

Before Intervention

Increase in
the urban

heat island
effect

After Intervention

J
®

Decrease in
the urban
heat island
effect

extensively in Australia as a low-maintenance and high water-
retention solution for green roofing on buildings (Layt, 2025). As an
endemic Australian genus, and its success already in use on green
roofs, its inclusion could be beneficial for the tramways. However,
Lomandra is not as low-growing as Sedum, for the area directly
adjacent to the tracks, Sedum will be used and with the green
tramway closer to the pedestrian footpaths, the longer Lomandra
will be used.

For Bourke Street, the distribution of vegetation is
uneven. Along the street there are London plane trees but within
Bourke Street Mall, there are no large trees but there are small
planter boxes containing flowers and saplings (City of Melbourne,
2025). Expanding the green spaces on this route is crucial to the
success of the Green Axes Melbourne intervention. A wide variety
of new plant species will be introduced including a mix of the
drought-resistant trees already replacing many of the London plane
trees in Melbourne such as the spotted gums, camphour laurels,
and Port Jackson figs among others. the tramway along Bourke
Street will also see intervention of the greening introduced on
Swanston Street. The intended outcomes can be seen within Figure
10 below.

Surface exacerbating
urban heat island

Surface mitigating
urban heat island

Surface exacerbating
urban heat island

Surface mitigating
urban heat island

Figure 10: Proposed intervention
in Bourke Street Mall/ Swanston
Street. (Made using Sketchup,
Adobe Photoshop).




5.0 Barriers, Potential, and 6.0 Conclusion

Opportunities

This report has discussed the proposed green axes Melbourne plan as influenced by

the green axes Barcelona plan. Green axes Melbourne has the potential to transform the

SUETES CBD into a more sustainable and climate change-resilient urban realm that may welcome a

In Barcelona, the major barriers that faced the dbBarcetana Urban quality
Urban Mobility Plan of Barcelona 2013-2018 LES CORTS SUPERBLOCK « 0 - iy 4 b N
green axes' implementation did centre around social J—— by street vibrancy and pedestrian activation that improves upon the current situation. Through
equity concerns. According to Isabelle Anguelovski v leveraging existing policy plans such as 'Green Our City, 2017-2021' (City of Melbourne,
et al. (2023), the construction of green axes in N : . 1
2 ’ o e 2018), 'Cooling and greening Melbourne' (Department of Transport and Planning, 2023) and
Barcelona disproportionately impacted lower and the previous

middle income areas with excessive noise and air
pollution. Following implementation, many areas in

T Outcome 6: 'Melbourne is a sustainable and resilient city as part of Plan Melbourne -2050

(Ajuntament

Superblocks model De Barcelona,
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the Eixample district experienced the negative effects
of overtourism, including over-appropriation of city
assets such as housing or amenity areas to target higher-
paying tourists over local residents (Tesfahuney, M.,

Ek, R. 2024). These perceived incursions by tourists
and businesses targeting tourists have resulted in
displacement of school-aged families (Anguelovski et
al., 2023).

For Melbourne, lessons from previous
pedestrianisation interventions in the CBD may inform
Green Axes Melbourne's emerging barriers. At the time
of the pedestrianisation of Swanston Street in 2009,
there were concerns by local business owners over their
access to delivered stock and by motorists who feared
difficulty in access and aggravated congestion (Parajuli
& Pojani, 2017).

5.2 Potential

The potential implications of the green axes
Melbourne intervention offer benefits not only in
environmental and sustainability advances for the city,
but also citizen amenity, pedestrianisation, and city
vibrance.

In Barcelona, the green axes intervention has
been associated in with increased social and health
behaviour in children (Sanz-Mas et al., 2024) (Opbroek
etal.,, 2024). There have also been improvements in
environmental indicators including air quality measures
and reduction in urban heatwave frequency (Pérez et
al., 2025). The city council has recognised a myriad of
environmental and co-beneifts offered by the green axes
model (Fig 11)

‘ ‘ ‘ ‘ =

Spacefor  Accessibility  Air quality Acoustic Liveability
pedestrians  (sidewalks >2,5m)  (immission comfort index in
(versus road) <40pg/m3 any) (Ld<65dB(A)  public space

® o @ ®

greening interventions also has the potential to improve
drought resistance through increased rainwater
retention (Tapia Silva et al., 2006), improved urban
biodiversity with increased space allocated to flora and
fauna (Saumel et al., 2016).

5.3 Opportunities

For opportunities, Melbourne is in a unique
position to welcome the green axes plan. Its unique
Hoddle grid and reliance on trams for public transit
makes the demarcation of pedestrianised streets and
application of green tramways possible. As discussed in
case studies in Warsaw, Poland, green tramways are a
competent method of utilising green infrastructure to
address climate-related goals in urban regions (Sikorski
etal., 2018).

The city's population is also among the most
interested in Australia for green interventions to address
climate and social objectives. The city of Melbourne has
already implemented 'Green Our City, 2017-2021' (City
of Melbourne, 2018), 'Cooling and greening Melbourne'
(Department of Transport and Planning, 2023) and
Outcome 6: 'Melbourne is a sustainable and resilient
city as part of Plan Melbourne 2017-2050' (Victoria
State Government, 2023) meaning that given the
policy interest in the city of Melbourne, the city has an
opportunity at leveraging existing policy infrastructure
for large scale green interventions in the Melbourne
CBD.

2017' (Victoria State Government, 2023) the city of Melbourne can implement green corridors|
and plazas in targeted areas of the city that may further activate the urban realm.

Challenges however do exist in the form of equity concerns and a prioritisation of
opportunities for tourists over local residents as has been identified in Barcelona. A critical
responsibility of green axes Melbourne is implementing a stringent process of monitoring,
evaluation and citizen engagement over a protracted period of implementation as to ensure
equitable outcomes for local citizenry.

Green axes Melbourne has the potential to implement nature-based solutions of urban
greening within the Melbourne CBD that not only increase climate risk resilience, urban
sustainability, air quality improvements but also offer co-benefits of increased street activation,
urban vibrancy and mental and physical health improvements for those working, living and

playing within the Melbourne CBD.
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