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1 ABSTRACT

Regeneration of many cities is essential to endiider sustainable re-development but importantly to
maintain their viability and creativity in this ddal and rapidly changing world. Most cities facajon
ecological challenges that require immediate irgetion for their future survival. The predominaoctts of
current sustainable cities projects is concentraah the challenges of natural adaptation andyatitn
practices these burgeoning metropolises present.

Smart Cities is one of those terms, like sustamabdsilient, carbon free, post carbon cities tinagan
different things to different people. Smart couléan fashionable, stylish, and chic as much asligeat
clever and shrewd. This article argues that Irgefice is the ability of a city to vary its stateaations in
response to varying situations and past experienaather term, develops a self-organising charesties;
one of the principles of ecological systems.

Regeneration initiatives provide opportunities foew approaches to urban development in regional
Australian cities. There is a need for innovatigghink beyond terms, like sustainable, resilieatbon free,
post carbon cities that mean different things tifecnt people. The paper discusses the developofent
Vision Il, a regeneration project for the City ob€ong. The paper highlights the need for new ways
theorize, contextualize, and practice the designtofe smart interventions in Australian cities.

The realities of climate changes on the other hduito the urgency to channel our thinking intoeav
direction, one that is capable to engage our people that is capable of extracting hope from thectures

of fear that underpins an obsolete mitigation ageswtd outdated governance structures. Impactsnoate
change is also one of the causes of the shift iy agenda that also include the general decline of
infrastructure, conspicuous resource depletion, thaedemergence of ecology as a new paradigm innurba
studies. This paper challenges the capacity ofnabeun of cities to deal with ecological stress aditiess and

the ability to bounce back and maintain well-befagtheir inhabitants. The presentation providdz@ad
critical analysis of the contemporary ecologicahldnges. The paper, through a study of an appliepkct
directed by the author in Geelong, considers vargitategies and guidelines that have formed regeéng
existing urban forms and relationships.

Keywords: regeneration, sustainability, post carlsomart interventions, climate change
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Fig. 1 (left): The location of Geelong city, Fig(right): Vision Il study area, Geelong

2 THE CITY OF GEELONG

Greater Geelong is the second largest city in tite ©f Victoria with a population of approximat&g0,000
inhabitants. The coastal city is situated arounckimbSouth West of Melbourne City (Figure 1). Cahtr
Geelong is located on a north-facing slope flangdorio Bay from the north and the Barwon Rivemfr
the south. The history of the city can be tracetklia 1803 as the main regional hub and port foséfa
Victoria. Eventually, Geelong became a key traddreeas well as an industrial hub. A variety ofustlies
dominated, including wool and paper manufacturing &ter Ford automobile production. Currently, the
city has transitioned from its industrial charadiera high-technology based region with vibrant cadion
and health facilities. In addition, it became a Hab various research initiatives including epidelogy,
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gene technology, clinical trials, advanced matdsi-aanotechnology and fibre technology that grevbé
strong driving economic forces. The Centre Busiri@istrict of Geelong (Figure 2), which is faced hwit
sharp decline, combines a variety of shopping, sStment opportunities, health and education fagdlitias
well as cultural assets including the Geelong Rerifng Arts Centre, gallery, museums and the botanic
gardens (Vision-ll, 2013).

3 BACKGROUND: VISION | URBAN REGENERATION PROJECT

Preceding Vision I, ‘Vision I’ project involved developing Geelong’s waterfront, as one area aigdor
regional growth, under the leadership of both thetdrian State Government and the City of Greater
Geelong. The project commenced in the 1990s analviegt converting the city's industrial and maritime
precincts to a recreational and touristic site abimrised by its vitality, which was positively lefted on the
economy of the city. To improve the public realray& young in collaboration with urban initiativesdathe
city of Greater Geelong created a master plan deotmthe ‘Waterfront Geelong Design and Development
Code 1996’ (Keys-Young-and-Urban-Initiatives, 1996hese improvements included the waterfront that
was remodelled into a high quality public realmhailhtvestment in public art and infrastructure imlihg
restaurants, swimming area, a new skate-park ahdr ataterfront attractions. The development also
involved private investments such as Deakin WatatfCampus that occupied the original 1893 woadlesto
as well as a number of residential developmentsgatier attempt to maintain sustainable use of the
Geelong’s built environment.

4 VISION II: ECOLOGICALLY BASED URBAN REGENERATION PR OJECT

Roberts and Sykes (2000) defined urban regeneratidia comprehensive and integrated vision andracti
which leads to the resolution of urban problemswhith seeks to bring about a lasting improvemernhé
economic, physical, social and environmental camibf an area”. This definition suggests that aorba
regeneration is a strong means of achieving fusustainable cities. Accordingly, the concept hesnba
key focus for research, planning processes andgpblicies (Colantonio & Dixon, 2011; Tallon, 2010
Following the public realm achievement of Visionahd in conjunction with the G21 Regional GrowtharPI
under development as well as the growing qualitthefcity, it was vital for the city of Geelong baild on
progress with a further urban development projagsion Il inaugurated in 2011 aiming to reach arsid
smart future vision for the Centre Business Dist(iCBD) of Geelong city; as well as identify areas,
strategies and opportunities to provide a visiommmntum and investment for the growth of central
Geelong. The vision was directed to neutralise itttristrial character of Geelong and intensifyitgy i
viability and significance. the main challengesirigcthe project involved the conversion to a knalge-
based global economy focusing mostly on the edmcadnd health sectors — education led regeneration,
creating a sustainable future with an ecologicaliysitive urban environment as well as buildingthos
sense of community and the distinctiveness of place

The project's outcomes were to produce integratedasios for change between 2011 and 2031 to suppor
Geelong in becoming sustainable, smart and healttlyich were developed by leading industry
professionals, state and local government in awditdo the local community. To accomplish this, @swv
crucial to initially develop a powerful Partnershigh effective leadership, which was creative, gnative

and risk-taking. The establishment of this framdwanidressed economic, social, environmental artdrabl
iIssues, which are central to providing a sustagn@wselong city of 2031 (Vision-II, 2013).

5 VISION II: THE PROCESS

Vision Il was established in 2011 with a Memorandainderstanding (MOU) signed by the local council
of Greater Geelong (COGG), the State GovernmenpaBment of Planning and Community Development
(DPCD), Deakin University (DU) and the Committee Beelong (CFG) who represented the business
group. The project was governed by this unconveati@ollaborative partnership to develop a vision f
future development of the Central Business Distifdseelong city (Figure 2). The aim was to buildiese
working relationship to develop a vision of bola#s for future development. Therefore, it was alutci
work in a creative environment to generate ideagsges and plans that could be explored and chalieng
through stimulating non-binding conversations thight be held outside of formal roles, with thexitglity

to debate ideas without holding to a position. Bdumded by the state government (DPCD), the ptoyas
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expected to follow the usual structure of urbarenggation projects of the parliamentary proceduidsh
such imprecise aims, the challenge laid in obtgirfimding: unless it could be realised that fundsena
prerequisite for a crowd-sourcing initiative. Additally, some significant challenges associatech wit
ecological principles and population dynamics weldressed. Unifying partnership perceptions wasra ¢
goal of this crowd-sourcing performance. This kdlpo solidify the partnership, create the catdigsthe
crowd and prevent outsiders to manipulate the @mocé\s shown in Figure 3, starting the projechvtite
partnership as one unit acted as the catalyst dratnich other layers were built up. These layelpduein
obtaining information from different parties whout work together as a hub. The process then retiee
wider audience from moving out to the contest ef¢bncept towards aggregation ending with the ehoic
the preferred option.

Decentralisation Contest Aggregation Preferred Option
Independt:ll o®
-
o YW - @
@ ® =
-
g : v\h -
L
20000
‘ Quality Control

[ ] Weil detined questions

Fig. 3The Vision Il Process

Following the initial decision to collaborate, \osi || aimed to develop a process and scenariosHange.

To reach full potential, a shared vision and comication between stakeholders was required. Thpgr
partners ensured a transparent process to whighutiiee were engaged and aware of its developnidre.
project's timeframe included a series of worksh@figure 4) encompassing international, national lanel
professionals from a wide variety of disciplinetieTworkshops design and composition were suppanted
clear ecological principles as will be describe@dan this article. These workshops operated nalps with

a series of community engagement events. The wholeess was also supported and validated by
international experts, who also helped to frameaihyropriate questions for different stages ofpifugect.

Following the second workshop, the Vision Il Stugroup was formed to display the output of the finsi
workshops as well as facilitate community engagdnigme wide array of outputs produced was managed i
the studio to produce visual material reportechtimplementation strategy. These materials erslggel

of understanding between the partnership and wderest groups with regard to the final visionheTkey
themes and scenarios are detailed in Figure 5.

WORKSHOP 1 KEY THEMES WORKSHOP 2 SCENARIOS STUDIO GROUP PROJECTS

BALANCING PRIVATE MOBILITY

CITY ARRIVAL

CITY OF THREE WATERS

EAST-WEST LINKS

NORTH-SOUTH LINKS

FINE GRAIN CULTURE

GREEN SPINE

PUBLIC CONNECTIVITY

PUBLIC SQUARE

SENSE OF THE CITY

UNIVER-CITY -

URBAN CONSOLIDATION

. URBAN PERMEABILITY &0/
waukasLe ity 4

WATERFRONT INTEGRATION

CONNECTIVITY

INHABITING THE CITY

THE LANEWAYS

URBAN HEART 7

Fig. 4: Vision Il Workshops and process (VisiondQ13), Fig. 5: The workshops and studio groupemts]j outcomes
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6 ECOLOGICAL APPROACH TO REGENERATION

Geelong, as many parts of Victoria, suffers fronsley of droughts and floodings. Key principles loé t
Vision Il was to provide response to climate chawgé an ecological approach that would providerag
sustainable and healthy future for the city. A miorevative ecological approach approach to rasikeewas
needed; one that is more in line with natural pples rather than engineering solutions. Crawfa@hiey
Holling (1996) distinguished between engineerind anological resilience. Davoudi (2012) interpretieel
difference to be the ability and time required ¢mbice back in engineering applications on one hamd the
magnitude to absorb disturbances to ecologicaksyston the other. Sir Michael Pitt (2011) also rokdi
resilience as: “The ability of a system or orgatiisato withstand and recover from adversity. Theersity
of interpretation of resilience in the two fieldse. engineering and ecology, raises the questfoouo
understanding of what a city is. Vision Il projdws attempted to build scenarios around questlertee
resilience of Geelong well-defined that it shobttlince back to normality in the face of advershi8sould
the emphasis be on maintaining well-being of intzatis regardless of loss of assets and infraste®tidow
can we develop resilient societies that have atigesoutlook despite challenges? How can we ensure
infrastructure is adaptable in the face of change?

Cities, similar to Ecosystems, are complex, diverasilient and unpredictable (Holling et al 2002).
Development of cities should therefore aim to falloecological systems; where change is both
discontinuous and gradual; where surprise evesarmal, where processes of creative destructien a
essential for renewal; and where there are mangilgessteady states. Ecosystems are more flealilesir
reactions to disturbances and stress. Becausearsydi®not operate near equilibrium, resiliencesgoaiated
with the change the system can tolerate and tHigyabi reorganize or renew (Carpenter et al. 20Qder
light to moderate stress, ecosystems graduallyrretlito their original status. Under repeated stogdarge
disturbance, ecological systems persist and evahgedo not return to their original status. Sintfiawe
argue that coastal Cities that are exposed to samall repeated stress needs to develop new sets of
aspirations and principles that would guide thesilrence against future gradual, small, and cutivda
ecological challenges; where adaptation and ewrluteplace rigid control in order to build meanurgf
urban resilience. Liao (2012) demonstrated thetditiwns of the engineering approach to resiliemcéis
attempt to develop more resilient urban patterrearesg river flooding. Klein et al defined resil@n of
coastline more flexibly with their reference to geevation of potential as well as actual functigkkein et

al, 1998:263).

Engineering resilience Ecological resilience
Theoretic construct Resilience = resistance + regov Resilience = tolerance + reorganization
Assumption One equilibrium (one regime) Multipleuéitpria (multiple regimes)
Predictability Unpredictability and uncertainty
Concerns Deviation from the ideal level of systemRegime shift
functionality or stable state
Focus Stability/consistency — returning quickly tiee | Persistence—remaining within the current regime
equilibrium
Measurement The speed of recovery to the previairesstate The magnitude of disturbance the systam
undergo before shifting to a different regime
Disturbance role Disturbances as threats Distudzaas learning opportunities

Table 1: Differences between engineering resilieara ecological resilience (based on Liao 2012)

Whether we refer to the spatio-temporal abilitytloe magnitude to bounce back, there is a needtérst
define cities as integrated systems in a relatigady state or integral systems that volute andhtaun an
attempt to achieve a steady state. The earlieddvtake us to the engineering realm while the later
highlights the ecological foundation of cities. bati et al (2009) have attempted to define the
characteristics of urban ecosystems as follows:

1. Hierarchies: Patches and Parcels—near deconposab

2. Emergent properties: Self-organisation — setiefls and laws
3. Multiple equilibria: Self monitoring and selfrcecting (Sprawl)
4. Non- linearity: disproportion of input-outputagonship

5. Discontinuity: Episodic dynamics

6. Spatial heterogeneity: ecology still lacks aotlyeof ecosystem function that is spatially expli@urner
and Chapin, 2005)
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7. Path dependency: evolution and mutation
8. Resilience: Capacity of the system to absorlshwithout re-organising.

7 EVOLUTION OF CITIES

In order to predict the impact of those identifexblogical principles on the possible future sciesamwe
need first to understand their applications onhis¢oric evolution of cities. Since its inceptionover the
centuries, cities have been developed based armaatland material sources. Cities have evolved from
walking cities to those that spread across thergiamd waterways. Cities were then expanded duhiag
industrial revolution with the use of electricitpdhinternal combustion engines. The fourth waveitiés
were modified as a result of the cheap oil priaed the domination of car mobility. The digital tectogies
replaced the old industrial manufacturing centath Wnowledge jobs in the following wave of citi€Sities,

in this fifth wave, the resilient cities, continuedwever to be dominated by car mobility. The egidal
challenges and resources depletion have focusetitig of planners and city developers on susta@abl
growth of the sixth wave of cities, the eco citiasing the developed sustainable technologies. iMedels

of eco and sustainable cities were tried. We ave oo the threshold of a new wave of cities; emegdrom
the expansion of disruptive, smart and renewaldkrntglogies, the emphasis on health and well-bedng f
future generations, and the implications of thertfoundustrial revolution. The question remainstioé
framework that would guide urban regeneration ideorto achieve integrated smart solutions to Geglon
societal and ecological challenges while ensur@@uwic prosperity. Models for future of cities haveen
widely discussed in the literature. It was decidedcheck those models against the principles oamrb
ecology as developed by Alberti (2009) (Table bI€ 2 shows the properties, in relation to thdoggical
principles, that would characterise the differamufe models of cities; The collapsed, the rurtedhighe
divided, the resilient, and the eco cities. Sucteustanding have focused efforts in developingffemint
large catalysts projects for Geelong (Table 3). Jikenain catalysists projects are:

7.1 The Green Spine

The Green Spine Connects Geelong's two key civeegrassets. The aim was to develop a spine that
connects the two with jogging and cycling loopsldaestore these assets to their original civicfiom and
regenerate underutilised recreational facilitiese Bpine would also embrace water sensitive urleaigu,
through the use of integrated systems to deal stithmwater. The Johnstone Park detention basin was
originally a wetland in 1853. This could be reitsthto detain, treat and reuse storm-water withi t
precinct and catchment area.

Future: connecting and activating East to West
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Fig. 6: The Green Spine in Geelong
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7.2 The City of arrival

The project aims to develop subtle visual stratetpecelebrate the main arrival points to and fthecity.
The project is well integrated in the Green spisatavould Unlock access to the park by removing th
internal road network and bus thoroughfare. The¢eptavould also extend the Spine as a visible nraatkel
entry statement and reinstate Johnstone Park eoigisial boundary.

7.3 The Laneways

Laneways are unique half-hidden spaces that leewhgblves to be treated differently to the mainessre
laneways add a new and exciting dimension to theidaof the city and give the city a finer graindan
different scale of space for people to discover engy. The proposed designs aim to enhance thenurb
fabric of the spaces and celebrate each lanewdgtinative environment. Laneways provide the fine
gredients patterns of the urban fabric that allbev ity to absorb difficulties of flow or econongbocks of
high street. Re-activating the shop frontage thihowg the laneways would therefore improve the apati
heterogeneity and the resilience of the city.

|

Pogs ) .g -:'j,. 4 _
G 1L .né:.'ﬁ' -..d

Fig. 7: Expansion of Johnston Park in the City alrjwoject, Fig. 8: Unlocking the spatial poterdiiirough active laneways

7.4 Inhabiting the City

The project aims to reduce waste and invigorate&Cihecentre with incentives for new developmembtigh
facilitation and review of planning policy. Betwe2006 - 2010 the population of Greater Geelongdre
3,595 people per year. If this trend continues;2b80, Geelong will need to house an additional B4,7
people

Currently, 18.3% of Geelong’s housing stock is wupéed; that alone can house up to 52,732 people .

ommercial
enancy

=
hospitality

Fig. 9: Example of multi layer analysis of occupgirc Geelong city centre, Fig. 10: bringing lifettee heart of Geelong CBD

7.5 Urban Heart

The urban heart is about creating a space for @geldnich is central to its urban identity, surroaddy
active and lively street frontage, and that carobexthe go-to place for impromptu community gathgsi

) . ?
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It is important that any new civic space for Geglaonsiders an appropriate scale for the contexhef
population that will use it. Opportunities for aleoground new development could be also explored
capitilising on the central CBD location. This wilbt only reinforce the urban heart with a captiuelience,
but look to synergise the aims for a mixed useanbrcentre by providing new facilities. These cobéda
luxury hotel, conference centre, serviced apartmegit. By unpicking the heritage components thgral
clocktower, for example, a laneway once existeithéowest of this central building would be revealed

7.6 Knowledge City

University towns allow the university to play aastg role both economically and socially in the city
Students often breathe life into cities by occugyihem at times of low-usage, allowing the cityhtove a
more even period of use and incentivising the beoadfering of activities within that area. Growiogir
university precinct allows for more students teland study in the city, acting as a catalyst fwpg and
thus ameliorate the city’s core. The project aimpromote and develop a more “disbursed” modetHer
central city’s higher education presence, where gesence (and its “out of hours” activities) aully
integrated into the fabric of the central city’slgdife. The project would blur the lines betwe&ducation
precincts” and the central city through the diradegration of both by dispersing education faeitt
throughout the city’s central area. The projesbgromotes a wider range of active and visibleeagton
options within the central city, associated with student population and develops strategies tease the

range of affordable student accommodation, of algtandard, within or around the periphery of taetal
city.

Fig. 11: The green spine as a connector; faciigatixpansion and synergy of health, educationyesehrch
8 CONCLUSION

Governments, urban designers and planners woulefibénom an assessment framework when planning for
ecological approach to regeneration of cities. Exyiplg the Alberti urban ecological principles coegblwith
Liao (2012) analysis of the limitations of the amgring approach to resilience, this article dcafea
assessment matrix. The matrix enables analysislasfnmg objectives and what are the likely future
scenarios for the overall process adopted. Geelbsion |l explored the posibility to drive a numbef
regeneration catalysts that would support a mas#ignt and smart future for the city. The anaysihows
that Vision Il allignment with Alberti’'s urban eamical principles. The article also shows that dfisil
approach would benefit from further strategies #at to strengthen the city’s spatial heterogeneaty
ongoing issue of concentrated socio-economic desatdige particularly in the northern suburbs. Thaoh

Il was based on the concept that in fragile socionemic and environmental landscapes like Geelang,
smaller, self-organising, decentralised, multi &#gtium, and fragile city ecosystem would be moffeive
than a large hierarchical, integral, and stable imnendangered landscapes. Six catalysts projeets w
developed to reinvogerate the City centre. De-gtftecturise the heart of the city with the develepinof

the Green Spine, with its interconnected projebts served Geelong well. Recent economic indicators
showed that in 2016-17, Geelong witnessed a recbiulilding activities of $1.5B (15% increase) with
dwellings numbers increase by 51%. Geelong dedinie population was reversed with expectation of
increase by 80,000 by 2036. Almost all the projeatntioned in the Vision Il master plan was either
developed or planned, including the developmenthef Green spine. This article shows that an integra
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ecological approach to regeneration of cities rifperly articulated, could lead not only to healtbgilient
environment but also to population satisfactiomve as economic prosperity.
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