University of Southern Queensland

Faculty of Health, Engineering and Sciences

THE IMPACT OF COMPACT URBAN
FORM ON THE PROVISION OF PUBLIC
ROAD TRANSPORT

A dissertation submitted by

Martin Franz Stager

in fulfilment of the requirements of

Courses ENG4111 and ENG4112 Research Project

towards the degree of

Bachelor of Engineering (Civil)

Submitted: 30th October, 2014



Abstract

With an ever increasing global urban populatiortiesi around the world are
searching for urban planning schemes that will thieim in accommodating this
future growth whilst limiting boundary expansionhi§ along with the increased
pressure from resource prices, climate change laaadnsumption of surrounding
productive rural areas has led to Compact UrbamHzecoming part of many city
planning schemes. Planning for efficient transgmanetworks within the cities has
also become essential for a city becoming moreaswtle. Feelings are mixed to
whether Compact Urban Form will actually reduce tbiéance on automobiles and

help to produce a self-sufficient public bus system

This dissertation aimed to investigate the effectpublic bus patronage if compact
urban form was implemented within a single city b statistical area. The

available literature was reviewed and a justifiaikethod of modelling modal choice
for transport was selected. A case study statlsticza of Chermside was selected
within the Brisbane City Council area. The statsstifor the boundary area of
Brisbane City were collected from several sources@llated. A distribution model

was created utilizing this data. Trial employmend aresidential densities were
applied to the study area to identify whether thédligc bus patronage can be
modelled to either increase or reduce. A Modal Ghonodel was attempted without

Success.

Through the mixed method research it was found thate is a link between
employment and residential densities and public fmtsonage. The assessment of
the data indicated that variables such as houseimglome and average travel
distances of Brisbane city residents do follow tteads found in other cities from
other research. It was concluded that the simdlifreethod of modelling could show
favorable results for increasing densities basedoomey to work figures. This

conclusion however is limited by the available eoled data.
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1.0Introduction

Urban Form (UF) is the term given to the built tigienvironments of our cities and
towns. UF affects every one of us, either direatlywhere we live or indirectly in
how our global environment functions (Michelson &9®Villiams (ed) 2005; Jenks
& Burgess 2000). UF governs the maintenance antfitdison costs of basic
services provided by municipalities such as watéctricity and waste (Williams
(ed) 2005). UF therefore controls the pricing @ngportation and distribution of
labour and goods (Ottensmann 1977) which is thesgmhonto the final consumer.
This project will assess whether Compact Urban H&@F) will have a negative or
positive effect on Public Road Transport (PRT) amether the population densities
of a suburb can be altered to make PRT more viable.

The term CUF refers to a compact, mixed use urloair@ment with moderate to
high population densities. The planning of the Cflodéuses on reducing the reliance
on automobiles through providing and promotingraliéive modes of transport such
as active and public transport. In recent decakissapproach has been applied by
cities around the world as a method of achievinguatainable’ urban form with an
ever increasing urban population (Dock 2003; JéhlBurgess 2000; Williams (ed)
2005) with some debate (Williams (ed) 2005).

Since the days of the Industrial Revolution, pedm&e made the migratory path
from the country side to urbanised areas in seafobmployment. These original
industrial cities of Europe were planned and btolt employees to live within
walking distance of their places of work. As thelustries expanded over time a
greater volume of labour was required. This ledvercrowding, lack of services
and spread of disease throughout these denselylgpeguareas. (Au-Yeung,
Yigitcanlar & Mayere 2009). Currently thirty-thrgeercent of world’s population
lives within urban areas. Trends indicate that thik rise to sixty-six percent by
2030 (UNHabitat 2012). This requires adequate pianrio contain the urban
boundaries whilst maintaining or gaining a goochgtad of living for the cities

inhabitants.

Post World War Il Australia also followed the Unit&tates of America’s (USA)
lead in urban design (Brown 1981, Shay & KhattaKl20 USA’s model of



automobile dependency has been copied by manyafigtalmost all ‘Third World’
countries (Brown 1981). The ‘Australian Dream’ dfet affordable quarter acre
blocks with comfortable homes and room for a catwar has provided us with our
current urban landscape (Moran 2006). ‘Progressilavbave been the term happily
used for the expansion of the outer city suburlgsrast ‘Blight’ or ‘Sprawl’. As can
be seen in most new residential suburbs throughastralia with oversized blocks

of land and minimum density, the ‘Australian Dreasohtinues today (Moran 2006).

Easy access to cheap transportation has led to gegtentage of the developed
world’s population owning personal automobiles (kett & Edwards 1997, Brown

1981). This fact has shaped our economic systesmpldtes where we live and how
we live in them (Brown 1981, Williams ed. 2005). Baving a faster and more
flexible means of transport, individual househaddds provided with a greater range
of choices of employment, shopping and leisure (dtc& Edwards 1997, Shay &

Khattak 2012). This results in Public Transport bt being able to respond to
changing market needs and therefore has a negdtea on the services for all PT
patrons (Hensher 1998). With a gradual decreagationage, PT providers are left
with the loss in market share and the option oficath the total available services
and/or increasing fares to cover the running c@$ensher 1998). It is the remaining
patrons that feel the effects and are then oftecetbinto sourcing other means of
transport. This may even be purchasing an autoewobilis then becomes a ‘vicious
circle’ and places more pressure on the alreadkevesd PT system (Hensher 1998).
Due to Public Road Transport (PRT) having the nigj@hare of trips over other PT

modes and the largest city coverage in the Soutt Baieensland (SEQ) area
(Department of Transport and Main Roads 2012), remulting effects are felt

throughout the entire community.
This chapter includes the following sections:

Background — supporting details on research topic

Project Aims — states the broad aims of the rekearc

Objectives — outlines of goals of research

Project Justification — provides supporting detafleeed for research

Project Methodology — outlines the original andised procedure



1.1 Background

Brisbane is one of the fastest-growing mature <itie the world (Brisbane City

Council 2014). With many businesses making Briskitwe& global headquarters, it
is also set to be one of the world’s most prosperdties (Brisbane City Council

2014). City governing departments have realisey thust market themselves on
the global stage. Cities need to be a place wheoplp would visit, work and live or

where they are willing to do business or investedling a greener city image
through implementing planning schemes that prorsastainable travel options, is
the direction Brisbane is taking to cover the markeeds (Brisbane City Council
2014).

The Bureau of Infrastructure, Transport and Redi&eanomics (BITRE)(2013) has
recently estimated that the demand for Urban Pulamsport (UPT) will grow by
thirty-three percent over the 20 years from 20112631 (BITRE 2013). This
positive growth will be experienced by both Brisbaand Perth. Planners within
SEQ have understood the importance of planningfameat UPT network. This can
be seen by the early implementation of the Bus d&Rdpansit (BRT) in 2000
(Department of Transport and Main Roads 2014). BR& form of public mass
transport that offers the dependable quality afjlatlrail system with the flexibility
of buses. This consists of segregated and dedi¢edadit corridors with rail like
boarding ‘platforms’ to aid in fast transitions loading and unloading of bus

passengers (Translink Transit Authority 2012).

Urban Sprawl (US) is the expansion of city or tolaundaries with low density
development (Miller & Spoolman 2009, G18). Austalicity councils understand
and agree that US is no longer a viable method ccbramodating a growing
population. To help reduce the city expansion, lgmse City Council (BCC) (2012)
has stated that 138,000 of the 156,000 projecteddwveellings will be allocated to
infill or redevelopment projects (Brisbane City @oil 2012). With an increase in
density there will be additional demand placed brs@rvices especially transport
(Brisbane City Council 2012).

Transport planning within SEQ utilises data cokecfrom several means. The first
being the Australian census conducted by the Alimtr&8ureau of Statistics (ABS)



every five years. The most recent of these was wded in 2011. Future censuses
will include a broader range of questions to cdvigrdistribution and trip generation
across a broader demographic (ABS 2013). Thesdignewill cover similar topics
to the second source of information, being sun@aysducted by Translink Transit
Authority (TL) (ABS 2013; Translink Transit Authayi 2010; Translink Transit
Authority 2011). The Department of Transport andirMaoads are able to utilising
both of these sources of information to completaraye of transport models and as a
method of calibration of transport models which aidassessing public transport

demand.

Public Road Transport (PRT) is term coined for tiejgort. It is the combination of
Public Transport (PT) and Road Transport (RT). Bos project PRT will be
exclusively related to public buses operated byn3liak. TL is a division of the
Department of Transport and Main Roads and is respte for all of the PRT
systems throughout Queensland. This includes tieb&me City bus service which is
the focus of this research (Translink Transit Auitycd?014).

1.2 Project Aims

This project aimed to assess the demand that wpeawl places on public road
transport systems within the growing city of BrisbaThe economic, environmental
and social benefits that a successful public bixar& and compact urban form can
bring to a city and in-turn a nation will be oudosh These benefits will provide the
justification of a transport and suburb planningdelothat will be built from data
from the Brisbane statistical area of Chermsidedding this, it will determine
whether compact urban form enables a more effegtigeision of those services or
adds to the traffic congestion on an individuatisteal level. This transport model
will be utilised to show how future planning canvlaa beneficial effect on the
public and the economy.



1.3 Objectives

The specific objectives of the project include:

Undertake a comparison of demographics within sasgy boundaries.
Create a quantitative transport model utilising ¢lesting data from the case
study area utilising the statistical area boundarie

Conduct modelling under future population and emplent predictions for
the case study area.

Analyse resulting figures for effects of an inceas the population and
employment that is isolated to the case study @néa

Conduct trial modelling with increasing compactnéssoscillate the point
where the case study area is compact enough tageaa declining trend in
public road transport usage (Utilising BSTM_MM téfare not achieved, see
Section 1.5).

Assess whether the found population and employmensities are viable to

be implemented in the case study area.

1.4 Project Justification

Current projected population figures indicate tteatay’s world population of 7.2
billion (Worldometers 2014; Geohive 2014) will peak 9.22 billion by the year
2075 (Economic & Social Affairs — Population Divsi 2004). Whilst the total
population in some countries such as European desriike Germany and Demark
Is set to decrease, the total population in Austial predicted to rise. (Economic &
Social Affairs — Population Division 2004)

Migration from rural to urban environments has beeound since the days of the
Romans and continues still today especially in tgreg countries (UNHabitat

2012). Over the next 16 years the urban populatitinncrease from 33 percent to
66 percent of the world’s total (UNHabitat 2012)usialia is already one of the

most urbanised countries in the World (ABS 2018)1980 Australia was one of a



small amount of countries that had a population Wes over 75 percent urbanised
(Economic and Social Affairs — Population Divisigf12) A visual representation
of the World’s urban populations in 1980 can bendad-igure 1.1

Percentage Urban

[ | 0-25% City Population

[:] 25-50% - o 1-5milon -
[:] 50-75% ©  5-10 million

- 75100% @ 10 mullon ormore

Figure 1.1 Past - Percentage of urban population and agghtioes by size class 1980
indicating that Australia was one of only a handftitountries with greater than 75 percent
of the population living in an urban environment@gomic and Social Affairs — Population
Division 2012)

In the thirty-one years between 1980 and 2011 #regmtage of world’s urban
population has increased. When the 2011 figuresKsgire 1.9 are compared with
the 1980 figure there is an increase in countreesited in Europe, North Africa,
Middle East, North and South America are now ok&ipercent urbanized. What is
also noticeable is the birth of over 20 mega citied0 million residents)
predominantly in Asia during this period (Econoraitd Social Affairs — Population
Division 2012, Keivani 2010).
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Figure 1.2Present - Percentage of urban population and agghtions by size class 2011.
There has been a large increase in urbanizatiae 4i880 with most of North and South
America now having greater than 75 percent urbanézea country. However the greatest
difference is the birth of over 20 mega cities withpulations greater than 10 million.

(Economic and Social Affairs — Population Divisipd12)

Predictions show our urbanised population shalltinae to increase (UNHabitat
2012). The Economic and Social Affairs — Populatwvision has predicted that the
world’s global urban population percentages in 20&b reach the level shown in
Figure 1.3 Russia, Northern and Eastern European countréeseluded in the top
urban populated counties. One other point to net¢he number of mega cities
predicted for India while the urban percentagehaf tountry is still less than 50
percent. Left to run its course, this concentratdrpeople in such small areas will
have flow-on effects in the future (UNHabitat 2012)
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Figure 1.3Future - Percentage of urban population and agglations by size class 2025.
The UN has predicted a massive increase in urbidmizaince 1980 which now includes
Russia, some Northern and Eastern European cauntfie total number of megacities will
increase throughout the India-Asia area (Economit $ocial Affairs — Population Division
2012)

As Brookes et al. have stated, it would be eagyotot the finger and draw attention
to the environmental impacts produced by high ghorate cities in the developing
world. Brookes et al. also points out that thisfas from the truth as it is the
developed world consuming resources at a dispropate rate thus leading to
major global impact (Brookes et al 1996). One o thrgest consumption of
resources in western cities is land. Urban Sprawhe fringe expansion of cities and
town with low-density development (Miller & Spoolma2009) that consumes
sometimes productive land. CUF has been said tb dpabwl and improve the
liveability of the urban environment (Nueman 20@sck 2003; Jenks & Burgess
2000; Williams (ed) 2005). This aligns with the téni Nations definition of a

prosperous city.

Along with economic growth and stability, the Umitéations define a city as

prosperous when it:

Provides adequate infrastructure — water, sanitatimads, information and
communication technology in order to improve urligimg and enhance

productivity, mobility and connectivity



Enhances the use of public spaces in order to asge&eommunity cohesion,
civic identity, and guarantees the safety and scof lives and property
Ensures the equitable distribution and redistribuatof the benefits of a
prosperous city, reduces poverty and the inciderictums, protects the
rights of minority and vulnerable groups, enhangeader equality, and
ensures civic participation in the social, politiGnd cultural spheres
Values the protection of the urban environment aatiral assets while
ensuring growth, and seeking ways to use energy eificiently, minimize
pressure on surrounding land and natural resourcesimize environmental
losses by generating creative solutions to enhdmeeuality of the
environment

(UNHabitat 2012 Table 1.1 p14)

Planning of public transport system in cities ambuthe world has been
predominately focussed on increasing patronage Btsnko relieve traffic

congestion (Mackett & Edwards 1997) in utilisingbpa transport (Mackett &

Edwards 1997; Williams (ed) 2005). It has been tbtivat an increase in efficiency
and occupancy in public transport can lead to ggEswe in private automobile
transport (Mackett & Edwards 1997). But wouldn’bé& of more benefit to a city to
actually reduce the necessity to use private ti@hsgphile maintaining or even

reducing the operatable level of public transport?

Can Compact Urban Form (CUF) deliver the desiregsulte Understanding the
issues, modelling our possibilities, planning tbusons to benefit all parties (Batts
2011), providing public awareness (Anable, Lane &ladg 2006) and moving
quickly (Lerner 2007) are the steps to produce aking solution. Promoting
sustainability is a requirement contained withingieers Australia’s Code of
Ethics. It is therefore justifiable that this coméd focus of urban planning and

transport engineering is undertaken (EngineersrAlist2010).



1.5 Project Methodology

This section contains a description of the methagipkhat was originally developed
as part of the initial plan and also the revisethlfimethod required to meet the

project goals. The method has been divided intcisiges.

Stage one was the review of literature from arotime world on urban sprawl,
compact urban form, sprawl, transport oriented kgreent and the impacts of
different urban forms on modelling and planning Ipulvoad transport. It also
outlines the benefits that a compact urban formsarmtessful transport systems may

bring to a growing city.

The next stage was to research current trendsb@anuplanning densities involving
public transport from around the world. This foed®n example cities that have set
the benchmarks in combining integrated transpastesys with densely populated
living areas to overcome the pressure that urbeawdplaces on services. The cities
contained in this research are Bogota (ColombialitiBa (Brazil), Hong Kong
(China) and London (England). This section alsduithes a review of the densities in
South East Queensland, specifically to cover thentaries in the case study area.
The Brisbane suburb of Chermside has been selastéde case study area due its
location in relationship to the city centre and terent focus on becoming a future
transport node within Brisbane’s RBT network. THanping of TODs and UPT
within the suburb of Chermside has also becomaentéhot topic of debate between
planners and the general public (Brisbane City Couz013). A summary of the

findings and conclusion completes this sectiorhefreport.

Collection of secondary data from the case stuéa avas the third stage of the
project. Part of the data collected was a comipitabf surveyed Australian Bureau
of Statistics (ABS) census data. The ABS data ohedir-

Mode of Transport to Work (MTW)

Place of Work (POW)

Place of Usual Residence (PUR)

Full Time or Part Time employment (FTE)(PTE)
Number of job places within the suburb (EMP)



Number of residents in suburb (POP)
Journey to Work (JTW)

Area (km?) of study area

Most of this secondary data was compiled in Tahldd@r Pro within the ABS data
resource website. This was extracted at the Statishrea Level 2 (SA2) which is
based on the officially gazetted suburbs (ABS 201Tbhe information that could not
be automatically extracted was manually input iatdatabase. The SA2 level was
selected as it provided enough detail for the psepaf this study. Further support for

this selection is contained in Section 4.2 of tosument.

The assembling of the projected population and eympént figures was the next
step in this section of the report. A clear analysias required to compare the
sources of the population projections so that advaAfjure of growth could be

applied to the model that was attempted in the s&xge.

Stage 4 of the project was modelling. The prefemezthod of modelling was to
utilise the existing modelling methods of Policydaalanning Department from the
Department of Main Roads and Transport in Brisbakezess to the model was
arranged with an agreement between USQ and DMRWagt a drawn out process
and a copy of the Brisbane Strategic Transport Meddulti Modal (BSTM_MM)
was finally received in mid-September. To operate tBSTMM___ MM the
appropriate software was required. Due to the ptdpadget, a trial version of the
EMME software from INRO was arranged to run the elo@ontrary to the advice
from the manufacturer, this version did not havligant capacity to operate the
BSTM_MM. An older version of EMME was uncoveredtla¢ University at the end
of September. This too had insufficient capacity dperate the model. The
limitations of the EMME trial are based mainly drethumber of nodes and links of
the model. A series of attempts were made to redneesize of the model by
selecting an area within these limits that includ&termside whilst retaining the
active links to the surrounding area. This was raeticonsuming process. The
alternative approach was for DTMR to complete thadetling. Due to project time
constraints and DMRT’s capacity, the decision twpdhis approach was made. In an
attempt to provide results for the project, it vd@gided to construct a model of the
study area utilising the selected information fret@ge 3 would be made. The model



selected was to be as close to the BSTM__ MM asldes3 herefore it was decided
that a four-step transport model would be undertakes the results required were
the modal choice figures, the final step beingfittaAssignment would not be

required.

A gravity distribution model was completed as Skjfor the existing and future
density figures. Step 3 of the model was creatiggmodal split. This was attempted
by extracting the equations and coefficients fréra BSTM__ MM. This was not
successfully achieved. More detail is containedhapter 4 of this document. To
utilise the already collected data, a comparisdwéen all statistical areas within the
boundary was devised. Travel times and distancegelea suburbs and the Central
Business District (CBD) were extracted from Googleaps. The analysis

incorporated household demographics, travel timelspdaysical data.

The 3" stage was to entail utilising the working modethwihe projected future
population figures to project demand on PRT. Défdrscenarios were to be tested
by the model to examine the effects that densitivaorkplaces availability can have
on a residential/multi-use suburb. The base remergs of population and
employment were to be increased in search of aasin point of PTR patronage.
The resulting data was to be arranged in an empayinesidential density versus
PRT, private and active transport figures grapfing whether there is a point where
the private vehicle and PRT both follow downwaréntts. The corresponding
density values were to be compared to those pbestrin the suburb planning

scheme. This stage was not completed due lack déhg tools.

The final stage of project specification complianeas to recommend a framework
for optimal urban built form patterns that providie most efficient and effective
PRT service for the Chermside area. This was cdewbletilizing the research and
data analysis. The single statistical area modglitethod was then reviewed to
whether it can be utilised as a quick study intd RRtronage.



2.0Literature Review

2.1 Introduction

The previous chapter provided justification of thgortance in planning city spatial
structures. This chapter provides definitions foe ttcomponents of Urban Form
planning relating to Public Road Transport as itlédined in the relevant literature
from reputable sources from around the world. s completed by using web
based search engines, utilising databases andylitegisters. A combinations of the
terms and synonyms of ‘urban forms’, ‘urban sprawtompact urban form’,

‘transit oriented development’, ‘public road trangy ‘economical benefits’,

‘environmental benefits’, ‘planning’ and ‘transponbdelling’ were used.
This chapter includes the following sections:

Definitions — Urban Forms, Urban Sprawl, Compacbdyr Form, Transit
Oriented Development and Public Road Transport.

Economic benefits — defines economic benefits fremew.

Environmental benefits — defines environmental bengom review.

Social benefits — defines social benefits from eawi

Planning — discuss planning and requirements.

Transport Modelling — discusses options of modgllin

Conclusion

2.2 Definitions

2.2.1 Urban Forms

Urban Form (UF) can be described as theneral pattern of building height and
development intensitywithin an urban environment (Envicom Corporatid®©3,

ch.5 par. 2). This definition can be expanded &besthat it is the spatial pattern of



human activities (Anderson et al. citied in TsaD2Pat a particular point in time
(Tsai 2005). South East Queensland Regional P18 2@031(2009) describes the
UFs of Brisbane ashigh-density apartments, well-established ‘timberd atin’

suburbs and new communitié€blinchcliffe 2009, p. 17).

UF can be classified on different levels such agropelitan, city, suburb and
neighbourhood (Tsai 2005). Cities are becoming mesare that many of our
current UFs are not sustainable (Au_Yeung, Yigit@a& Mayere 2009; Hickman,
et al. 2010, Brueckner 2000). Expanding city fomiis; caused by an increasing
population, places pressure on our natural and aomahresources (Hickman, et al.
2010). Current city fringe UFs will not sustain skeadditional pressures without
some modification (Hickman, et al. 2010). Most logavernments have come to
realize this in recent years and have formed prap@ind management schemes.
These schemes target planning for more sustaimawecity suburbs and to remodel

some of the existing problem areas (Au_Yeung, ¥agitar & Mayere 2009).

The types of UF that will be considered and disedsm this project are Urban

Sprawl, Compact Urban Form and Transit Orienteddbgment.

2.2.2 Urban Sprawl

Urban Sprawl! (US) is thegftowth of low-density development on the edgeti@soor
towns (Miller & Spoolman 2009, G18). The expansion afydoundaries through
this type of urban form has provided us with newatish terms such as satellite town,
edge city or exurb (Neuman 2005, Brueckner 2008ai T2005) states that there a
lack of agreement when it comes to the definitidnJ&. Three types of spatial-
structure-based phenomena of US can also be defifbdse are ‘scattered
development’, being low density decentralized sprawCommercial strip
development’, being concentrated to main arteridlsapfrog development’ being
new developed areas disconnected from the city demigs (Tsai 2005; Hickman et
al. 2010; Ewing cited in Tsai 2005, Malpezzi & Guaadl'sai 2005).

The fact is that US is more menacing than the sndpkcription leads us to believe.

US causes thefdrmation of an environmentally dangerous, sociallyided city



where economic and ecological disparities reinfar@ach other, with differential
effects on particular social groupgForsyth 1997 p54, Brueckner 2000) therefore
making public transport less effective (Lowe 20EELonomist Intelligence Unit
2011). Sed-igure 2.1for an aerial view of what an example of US lotike from
above. With the low density housing, lack of com@lwspaces, long curved streets,
ring roads and single arterials, this form of ro@twork easily increases simple trip
journey times.

Figure 2.1 An aerial view of a housing subdivision in Nevad#A provides a good
example of the patterns typical sprawl type urbi@mming makes on urban landscapes. The
long curved blocks, cul-de-sacs, ring roads andlsiarterials increase the journey time
within and out of the suburb (Gielen 2010).

Through the literature it became more evident thatrelationship between sprawl
and the automobile is a ‘vicious circle’ (Neumar020Lowe 2014). Lowe (2014)
stated that Australia has become car dependantadtiee urban planning methods
leading to sprawl (Lowe 2014) and yet it was thsi@eof owning a car in the quest
for a better lifestyle that necessitated the ndespprawl (Forsyth 1997).

We are not the only developed country with thisbhbem. Australia followed the
same path as America’s single land use, auto-@&tedevelopment model (Dock
2003) with its social values and physical naturikgi$a 2006). Social polarization
had become evident and as Ismail (2013) has stAtedralian’s cities are and will

be more prone than Western European and North Aaregities to be affected by



income and then social segregation (Ismail 2018xtralian followers of expansion,
state that sprawl provided Australia with an egal#n society because the working
class were able to obtain the highest quality afsieg for a reduced price due to
land on the outer suburbs being cheaper (Forsy@i)1®ne of the reasons the land
in these new developments was so cheap, was thethar residents were not
confronted by the true full costs that a bettempéd development would have

required disregarding future costs (Ottensmann 1977

Developers regarded the limited access to emplot/inah services as only a short-
term problem. However in most cases, no futurenaltce for suburb remodelling
was ever made (Forsyth 1997, Ottensmann 1977). Wassseen as a trade-off for
the volume and quality of housing being providedréiyth 1997). Even in 1977,
Ottensmann (1997) wrote that there should be awatice of land reserved for
future development within the new growth areas.s™ould be used for intensive
uses, such as higher density residential or comeleerjuirements. Thus creating a
more efficient pattern of growth that could be exged later (Ottensmann 1977).
Through the early 1990’s many parties in governneame to realize the cost of
non-‘future proof’ growth caused by poorly planrig (Forsyth 1997).

In the public’s eye, sprawl is to blame for theutgpion that cities take up too much
space and are encroaching excessively on agriabltand (Brueckner 2000,
Neuman 2005, Ewing 2008). This has come about dukd fact that developers
were able to acquire farming land at a fractiortha cost of residential land. This
indicates that we do not value our means of foadlpction as much as we value our
residential suburbs and lifestyles (Brueckner 20B@)eckner (2000) also states that
‘excessive’ should be included in the definitionld$. There is no escaping the fact
that cities may need to grow spatially. It is hdwattfuture growth is controlled is the

key to a sustainable city (Brueckner 2000).

Moran (2006) found the consensus was that cityresrdire seen as noisy, dirty, lack
services, lack space and are not family friendgaarfull of temporary residents such
as students (Moran 2006). Therefore US had alwags Iseen to be suited for the
nuclear family (Forsyth 1997). But can a city cerlie both productive and attractive



for the whole community? The next section will defithe solution of Compact
Urban Form.

2.2.3 Compact Urban Form

Compact Urban Form (CUF) can be described as campeéxed use urban
environment with moderate to high population densgiith the focus on reducing
reliance on automobiles through providing self gndlic transport options. The mix
of uses includes residential, employment, shoppimdjrecreation (Dock 2003; Jenks
& Burgess 2000; Williams (ed) 2005). Public operacgs, schools and cultural
facilities are also required to be allowed for dgrithe planning of these dense
developments (seEigure 2.2 (Chakrabarti 2013; Williams (ed) 2005). CUF has
been seen as a viable alternative to sprawl forestime (Dock 2003; Jenks &
Burgess 2000; Williams (ed) 2005). However therestgl mixed sentiment
(Neuman, 2005).
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Figure 2.2Required components of Compact Urban Form (Chaktia®013).

There is an ongoing debate on the true definitib@WF. Most researches define it
with different names (Chakrabarti 2013). CUF cankbewn as Compact Cities



(CC), Healthy Communities (HC), Smart Growth (SS¢w Urbanism (NU) and on
a lesser scale, Transit-Oriented Development (TQNBuman 2005; Newman &
Kenworthy 2006). TOD will be explained in the suipsent chapter.

The compact city model has been heavily based emémsely urbanised historical
city centres of Europe (Williams (ed) 2005). Thesely cities based their security
on the confines of a city wall (Moran 2006). To @lvthe taxes that came with the
protection, settlements started to sprawl outsfdaesafe confines. Their safety was
the price that these settlers were willing to paw their space (Moran 2006). The
thought of applying CUF to our cities came to ssgce the 1970’s. At this time we
faced an energy and growth crisis. Australia cameeélise too that our world and

resources were actually finite (Dock 2003).

Chakrabarti (2013) points out that the perceptiboamnpact cities is often negative.
This is due to the merits being misunderstood &edconfusion in how to apply the
best built density (Chakrabarti 2013). An examgdl¢he difference in spatial layout
can be seen in the three examplegrigure 2.3 Each having the same density
however arranged to be either horizontal, a contimnaof horizontal - vertical and

intense vertical.

DENSITY CAN TAKE MANY FORMS WITH VARYING QUALITIES
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Figure 2.3Varying forms of CUF within a set boundary (Chadaeti 2013).



Neuman (2005) stated that CUF is not necessaryttatdattempting to make a city
sustainable in all areas by using urban for straseg ‘counterproductive’ (Neuman
2005 p 23). Throughout Neuman’s (2005) study thgument against CUF was
based on many projects taking the name of CUF bédgsed on residential
requirements only. This is does not align with deéned description. Also he makes
a point stating that there are no open spaces r@aneting. However as can be seen
in Chakrabarti’'s (2013) exampl@igure 2.4) of levels of density, open spaces,
employment opportunities and transport networks lmarachieved with the correct

spatial planning strategies.

DENSIFIED SUBURBIA: THE WORST OF BOTH WORLDS

Automobile-centric density and under-utilized mass transit create the worst of both suburban and urban neighborhoods.
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Figure 2.4Stages of densities in favor of Hyperdensity (Chb&rti 2013).



2.2.4 Transit Oriented Development

Transit Oriented Development (TOD) is becoming memn method of planning for
both city planners and developers alike (Batts 2@urke, Li & Dodson 2011;
Wheeldon 2011). Muley, Bunker & Ferreira (2007)idefTOD as arhoderate or
high density development, located within an easyk vaf a major transit stop
(Muley, Bunker & Ferreira 2007). Lund states thausually includesd mix of
residential, employment and shopping opportunitéssigned for pedestrians,
without necessarily excluding the carLund 2006). Therefore with these
descriptions it can be simplified by describing T@P a small scale CUF planned

with focus being close to a major transport node.

Similar to CUF, planners hope that TOD’s will encage walking, cycling and the
use of public transport along with revitalising gtgdourhoods and providing new
housing possibilities (Lund 2006; Muley, Bunker &rfeira 2007; Wheeldon 2011).
Surveys conducted have also found that the resderving to these areas are
expecting the same goals (Lund 2006). The marketorgprivate investors is
targeting this desire (Wheeldon 2011).

The Queensland Government has focused its poligi

on utilising TOD to accommodate a large part
SEQ'’s rapid growth since including it in the regab
plan in 2005 (Batts 2011, Hinchchliffe 2009, Burk:
Li & Dodson 2011). As Burke, Li and Dodso
pointed out there have been few true residentidd3 C
built in Australian cities prior to their 2011 siud
(Burke, Li & Dodson 2011). Therefore it is hard 1

landscape (Burke, Li & Dodson 2011).

Figure 2.5Artistic impression of ‘Milton Apartments TOD (Walkelon 2011).



As TOD centres around and along Public Transpor) (@des, a lot of planning is
required. For these areas to be successful it negjuhe consensus between the
government agencies, the private sector and thencomty (Batts 2011). In the past
most of the private sector has focused on deligesingle use and single-site
developments (Batts 2011) and haven't been exptostek planning and integration
demands that a mixed used site requires (Batts)2011

The first of Brisbane’s true TODs under the Sou#stEQueensland Region Plan
2009 — 2031 is being constructed in the suburb dfoN Brisbane, starting with
‘The Milton Apartments’ (Wheeldon 2011; FKP 201Through the Milton Precinct
Plan development process it found that impactsmengies are easier managed the
larger the site becomes (AECOM 2014). Followingtro the principles of TOD, the
plan also states to reduce the amount of available parking spaces, whilst
providing communal areas and additional developantrioutions going to the
railway station upgrade and public art (Queensl&odernment 2010)Figure 2.5
presents an artistic impression of one of the @dnouildings ‘Milton Apartments’
andFigure 2.6shows the full precinct.

Figure 2.6TOD Precinct plan of Milton, Brisbane (AECOM 2014)



2.2.5 Public Road Transport

Public Road Transport is the term used in this ystiod describe the Public Bus
System. With the appropriate regulations, orgaiomaand capital investment, PRT
or Bus Rapid Transit (BRT) systems have the capiasilto handle a large volume
of patrons and more cost effective in comparisootter methods (Department of
Transport and Main Roads 2012d; Department of pamnsnd Main Roads 2012).
BRT also has the potential of offering the grearestuctions in CO2 emissions
(Vincent & Callaghan Jerram 2006).

Brisbane has been active in implementing BRT buswagce the opening of the
South-East Busway in 2000 to coincide with the SydnOlympic Games

(Department of Transport and Main Roads, 2014)ce&ithis initial construction,

Brisbane has expanded its busway network by carisigu the Eastern, Inner
Northern and Northern Busways. The Northern Buswayrently terminates at

Kedron. At this point in time, the department isviseng cost-effective and

deliverable option assessments for the long-teanrphg of extending the Northern
Busway from Kedron to Bracken Ridge. This will bentained within the Gympie

Road corridor that can be seen leigure 4.5 (Department of Transport and Main
Roads 2014). This would include servicing the sbbaf Chermside with rapid

transit linking it to the rest of Brisbane (Depaeim of Transport and Main Roads
2012d).

Dissatisfaction with the service provider is thghgst cause of patrons not using the
public transport systems (McMahon 2013). Patromsadile to forgive unforeseen
delays caused by emergencies, mechanical probleesa traffic. However delays
caused by other events are often blamed directltherprovider. These could vary
from incorrect real-time information to long waiitnes at transfer stops (McMahon
2013).



2.3 Economic benefits for transport with CUF

In the last Queensland State budget the total hgndilocated to public transport
(bus, rail and ferry) subsides in SEQ for the 2@43¢ear was $ 1.0328 billion. This
was an increase of $ 14.5 million from the previgaar. It equates to 19.9% of the
total state concession budget. (Queensland TreaswdyTrade, table 1 p 5 & 27
2013)

The current Queensland government has promiseatttease the fares by only 7.5%
during the next year instead of the 15% annualeg®e nominated by the former
government. There is also the introduced ‘freethdnp for gocardusers after nine

trips within the week. The reduction in public farests combined with a free tenth
trip for gocard users equates to an estimated $6.40 cost of csionegQueensland

Treasury and Trade 2013). Twenty six percent ofcthets of providing the services
will be covered by the collected passenger farase@@sland Treasury and Trade
2013). Therefore with a decrease in required sesvicwould provide a reduction in

government funding dependency and the benefits beareither passed onto the
passenger directly or indirectly through the fumdiapplied in other areas or

expansion of existing services.

More than one in four Australians were obese in1204 (Heart Foundation 2012).
Even though this is outside to scope of the rejloet,costs that obesity places on the
Australia society must be considered. In 2008 it weatimated that obesity cost
Australia $58.2 billion (Australian Bureau of Ssits 2011a). The major component
of these costs was comprised of $49.9 billion fer burden of disease, disability,
loss of well-being and premature death caused bittheroblems. These problems
include cardiovascular disease, high blood presandeType 2 diabetes. Making up
the balance is the $8.3 billion in financial codtem short and long term
employment impacts ($3.6 billion), heath care systmsts ($2 billion) and carer
costs ($1.9 billion)(Australian Bureau of Statisti2011a). There are many factors
that influence obesity. For example a diet of psseel and high energy foods and
our sedentary or ‘Couch potato’ lifestyles are ipgttus into the top five of obese

nations around the world (Australian Bureau of iStas 2011a; Lowe 2014)



Public and private businesses will benefit fromediiicient transport network and a
healthy workforce. Lost time from sickness and sstreelated recovery should
decrease and productivity should increase withie Workable hours due to a

reduced daily load.

2.4 Environmental benefits for transport with CUF

Even though Lowe (2014) has been previously quoteggards to health benefits
surrounding active modes of transport, Lowe’s (3Qdaper also focussed on the co-
benefits that a policy promoting active or pubtiansport can provide (Lowe 2014).
With the proper policies in place to apply CUF, sharomoting active and public

transport, the cities have the ability to:

Reduce land clearing
Incorporate green belts into planning cellular ferm
Reduced fuel consumption and emissions through &sster and quicker

trip journeys.

Jenks and Burgess (2000) stated that contrary stewe models the effects to the
environment are caused by the high densities dydike Hong Kong. They then go
on to state that benefits can be gained but toemsehthem requires finding the
optimal level of compaction (Jenks & Burgess 2000)s finding this point that
cities can maximise the advantages whilst miningighe disadvantages will lead to

a more sustainable urban form.

It is becoming clearer that a buffer is requiredwlaen our new and existing
urbanization and water. This benefits the healththef vegetation, animals and
human population (Bosselmann 2008; Hinchcliffe 2009These would include
providing reserves along natural water drainagégd#bat include drains, creeks,
rivers and the foreshores of bays and estuariess@mann 2008; Forsyth 1997,
Hinchcliffe 2009). This entails breaking up theaiouous urbanization into pockets

of urban settlement. (Bosselmann 2008)



With an increase in density brings a reduction nmssions (Haas et. al 2010). A
visual presentation to support this claim can kmndga Chakrabarti (2013) where a
graph originally generated by Haas et al. was nexdlifo include an additional
model.Figure 2.7shows the typical American suburb densities pib#tgainst three
selected cities being Stockholm, Olso and Barceltirsdso includes the Hyperdense
city model. As can be seen Chakrabarti (2013) amdsHet al. (2010) drew the
conclusion that a denser population produces lemdon dioxide emission
(Chakrabarti 2013; Haas et al. 2010).

POPULATION DENSITY AND CO2 EMISSIONS IN SELECTED METROPOLITAN AREAS
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Figure 2.7City densities compared to carbon dioxide emiss{@hakrabarti 2013).

2.5 Social benefits for transport with CUF

There are many social benefits that the implemiemtatf CUF can bring to a suburb

or community. Some of these are as follows:

Reduced social separation compared to currentersndpurb areas.
CUF’s ability to support a mix of ages.

Shopping, working and living locally promotes conmiiy

Public transport promotes social interaction.

Self-transport promotes social interaction.



(Forsyth 1997, Brueckner 2000, Hinchcliffe 2009 $#2009-2031 Cl. Cl 6.1-
Social Planning, Cl 6.2-Addressing Disadvantagel@B Social Infrastructure, ClI

12.2 Sustainable travel and improved accessibility)

Along with the physical health benefits describedhe economic benefit section of
this report, it has been found that physical eserctan provide mental health
benefits (Martinsen 1990). As the journey to walpart of the daily grind, Weston,
Gray, Qu & Stanton found the trend that the morerbiavorked leads to lower job
satisfaction that then has flow-on effects to aifgmwell-being (Weston, Gray, Qu

& Stanton 2004).The community wellbeing is also atigd upon.

Most people would answer that they do not have fioneregular sport or exercise
(Australian Bureau of Statistics 2007). No time &tercise, time to cook proper
meals or time to relax. This is not from our wokkimours increasing as trends show
that the average total hours have been decliningesR001(Australian Bureau of
Statistics 2010). Thus our time spent travelingutol from work on average is too
high. As the benefits from exercise are well docoteé it can be said that a
multimodal transport network combined with a contpfmem will provide to the
opportunity to fill in the exercising gap (Grantl&) Lowe 2014).

2.6 Planning

Planning of transport and land developments halleciged urban planners, policy
makers, transportation engineers, land developets ar quality modellers for
decades (Zhou & Kockelman 2009; Anable, Lane & Ke2®06). The key to a
successful sustainable urbanized form is throughrigiht polices and management
(Brookes et al 1996; Anable, Lane & Kelay 2006)ckinan et al. found during a
study in England that even though integrated las®land transport planning is often
part of planning polices these practices are selftdlowed (Hickman, et al., 2010)
Dock found that conventional planning is largelysé@ around cost-effectively
transporting commuters to the cities’ core employtheentres (Dock 2003). This in

itself can add to the problems of congestion.



The Office of Economic and Statistical Research @medicting Brisbane’s total
population to be within 1.20 and 1.33 million peodly 2031 (The Office of
Economic and Statistical Research 2012). As ofl20# total population was 1.08
million. This gives approximately an additional 2000 residents over 20 years. This
is annual change of 10,000 per year is almost ¢fathe 19,269 persons per year
increase that Brisbane has had to accommodatetlowe2003 to 2009 period (The
Office of Economic and Statistical Research 201Bjstorically SEQ was
categorized as dispersed, low-density urban dewsdop coupled with spatially
uneven distribution of industries and populationtlements (Speritt 2009). This
increase in residents will require an additionab T®0 dwellings above the 2006
total (Hinchliffe 2009).

The Connecting SEQ 2031 Plan states that land las@ipg and transport planning
go hand in hand (Department of Transport and Maad? 2011). Creating higher
density areas and improving people mobility is pkuh to achieve the infill level
required. Mobility improvements will come from aastyge in resident travel patterns.
The plan states the following to achieve this:

Active transport (walking and cycling) to incredsam 10% to 20% of all
trips
Public transport to increase from 7% to 14% otrgtls

Private motor vehicles reduced from 83% to 66%

(Department of Transport and Main Roads 2011).

Connecting SEQ 2031 Plan (2011) goes on to stateliese goals are ambitious but
can be met if SEQ residents change their modeaofsport from car to public or
active transport for just three out of 17 weekdgyst This requires improvements in
the safety and appeal in both public and activespart (Department of Transport
and Main Roads 2011).

Gordon and Richardson (1997) stated that there tlaree types of planning
approaches, macro, micro and spatial structured@o®& Richardson 1997). The
macro method is based on high densities at a eyl lbut can be also applied to a



freestanding town. SEQRP 2009 — 2031 states asop8BEQ’S macro planning,
future residential and employment growth will bec@mmodated through a
combination of methods (Hinchcliffe 2009).

Residential growth will be covered by a redeveloptrand use of:
underutilised land within the broader urban framelvand established
urban areas
remnant broadhectare land
broadhectare development
limited rural living.
(Hinchcliffe 2009 p 13)
Employment required to meet the populations requargs will be directed within
urban areas by a combination of:
activity centres
specialised employment precincts
limited home-based business
(Hinchcliffe 2009 p 13)

2.7 Transport Modelling

Transport Modelling has become a major part of mrpkanning strategies within
major Australian cities. The goal of such stratedieing to promote CUF and TOD,
reduce sprawl and reduce resource consumption [(Hfilec 2009). SEQ regards
achieving their goals as their method of becomirsyistainable (Burke & Li 2010;
Hunkin 2009).

The Department of Transport and Main Roads is mesipte for Transport Modelling
for the South East Queensland region. They useBtisbane Strategic Transport
Model — Multi Modal (BSTM_MM) (Pool 2014; Hunkin 29). BSTM_MM is a
computerised, calibrated transport planning modet twas based on a model
originally from Perth, Australia. It requires auweh demand modelling system such
as EMME from INRO to run the model (INRO Softwar@l2; Pool 2014) . Itis
able to forecast demand and traffic flows basedlamd use and demographic

parameters and transport network characteristisd/(€onnell Wagner JV 2008).



This includes the ability of forecasting traffic rabtions on a specific year with
varying demographics (Pool 2014).
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Figure 2.8BSTM_MM boundary area (Pool 2014).

The coverage of BSTM_MM can be seen in the inseffigure 2.8 above. The

current BSTM-MM is currently going through modelpmvement program. Some
of these modification include changes to the adgéis due to the official retirement
ages increasing over the coming years. They aredidanging it to a single adult

category instead of the existing blue and whitéac@ategories (Pool 2014).
BSTM_MM is a four-step strategic model.
These stages include:

trip generation — calculating the number of tripsginating from each
geographical area — based on land use, populatiosh @nployment
forecasts;

trip distribution — determining the linkages betwedgp origins and
destinations;

mode choice — estimating the proportion of trayeklch transport mode
(eg. car, public transport) between each origin aestination;
assignment — determining the roads and public fpansservices used by

each traveller between each origin and destination.

(Hunkin 2009 p 2)



Modelling doesn’t always predict a perfect worldafiles & Marinelli 2011). It was
found that during a construction works traffic reston on Coronation Drive in
Brisbane that delays were not as long as predidadies and Marinelli (2011)
concluded that people are able to adapt to chapgétdring travel route, time, mode
or postponing (Davies & Marinelli 2011). They alsmund that when delays are
introduced to a roadway there is a direct modalt gbi viable public and active
transport options. This could be used as methatlieving a long term modal shift
(Davies & Marinelli 2011). This was supported bysarvey undertaken after the
restrictions had been lifted. The results of a n@aned change of mode were that of
those surveyed 19 percent change all trips, 38péxhanged most trips, 16 percent
changed some trips and the remaining 28 percentned to the original road
network (Davies & Marinelli 2011).

Within any project involving planning, as mentioned the previous chapter, a
method of achieving the goal is required. It is aldity to maintain and monitor the
performance of such a project which is then the teguccessFigure 2.8 below
provides a good example of a modelling strategp&da 2010).

& Urban development strategy o Transport strategies

QAccessbilny

J Travel time and cost

J Emvironmental and socl impacts
J Safety

Figure 2.8Planning strategies (Espada 2010).

The planning strategy in Figure 2.8 shows the tepmsate bodies of the urban form and the
transport network both being altered by plannimgtsgies to suit future predictions. After
this the factors are both required to constructridwesport demand model. Once the model is

in place it then turns to maintaining and monitgrin



2.8 Conclusion

The importance of urban forms and transport netwdrées become known to all
developed cities around the world. With proper ptma:, compact urban form can
be applied to both new and existing city spatidatgras. The potential of benefits
that CUF can offer the economy, environment andespevere questioned however
supported through the research undertaken. Proghtitese advantages to the public

will aid in gaining a positive consensus.

The literature reviewed in this chapter demonstratee multiple variables that
require to be taken into account when planningther relationship between urban
forms and public transport. The global cities cordd in the next chapter will be

reviewed by targeting the main variables being diessand modal choice.



3.0Compact Urban Form and Transport Trends

During the undertaking of the literature review rthavere several cities in past
studies from around the world being referenced egards to their residential
densities and public transport. Ferreira (1999jedtahat population distribution,
land use development patterns, household struchoese hold income and car

ownership are what govern our city success (Ferd909).

The sections contained in this chapter will proviiekground information on the
current adopted methods of regional transportiti@irporate compact urban areas.
Employment and population density will be the foassa means of fair comparison.

These will be compiled into a comparison table am&d in section 4.4.5.

3.1 Bogota, Colombia

Bogota is the Capital city of Colombia, South Aroarilt has become well known
throughout the world for its TransMilenio mass sisystem that it implemented in
December of 2000. The system is made up of priyatel buses with approximately
18,000 being legal and somewhere between 30 angebfent more ‘Pirates’
(Cracknell 2003)




Figure 3.1View over Bogoté with Bus Rapid Busway in the famgd (Network 2014)

The system has some of the largest bus flows iwthid. Some counts have been
over 1,000 buses per hour per direction on a sirggld (Cracknell 2003). The secret
of the system success lays in the Busway as sefigune 3.1andFigure 3.2.The
segregation between Bus-traffic and Normal-tradiind efficient boarding ‘Stations’
is the key to be able to reach these volumes (@=lcR003).

11111 LI |

| e e—— D e |
L1 —— [ | P
Footway Through traffic Median Divider Busway

Figure 3.2Bogot4, Busway design (Cracknell 2003)

For comparison purposes the modal split of Bogaa wollected from Smith (2013)
and Cracknell (2003) and used to produce the gmaphigure 3.3 (Smith 2013;
Cracknell 2003).

Tranport Modal Split
Bogota - Colombia

= Public Transport
= Private Transport

= Active Transport

Figure 3.3Bogoté — Percentages of Transport Modal Split (82t13)



3.2 Curitiba, Brazil

Curitiba is the capital of the state of Paranddatlsern Brazil. It has become well
known throughout the rest of the world becausé¢sofiany environmental and social
planning initiatives. These include waste recyclsapemes, parks and green area
expansions, environmental education and heritageepvation. The main initiative
that has gained most of the attention is the pubdinsport planning and land use
management (Rabinovitch 1992; Lerner 20@igure 3.4shows an example area of
the city with high density multi-purpose structuspaced apart, pockets of green and

a designated public transport link.

Figure 3.4View over Curitiba with Bus Rapid Transit laneghe foreground
(Viajarpelamundo 2012)

It was during the 1960’s Curitiba’s method of plargrequired modification to meet

the rapid rise in urban population. A method devisas to combine all the required
elements that a population needs and based it drtransport system. Curitiba has
generated a global following with the introductiohthe Rapid Bus Transit system
(Lerner 2007). The designated lanes and railwale $bading tubes can be clearly

seen inFigure 3.5



Figure 3.5Curitiba — Rapid Bus Transit — Tube Stops (Pl&(4?)

For comparison purposes the modal split of Curitieas collected from LTA
Academy (2011) and used to produce the graphigare 3.6(LTA Academy 2011).

Transport Modal Split
Curitiba - Brazil

= Public Transport
= Private Transport

m Active Transport

Figure 3.6Curitiba — Percentages of Transport Modal SplitALAcademy 2011)



3.3 Hong Kong, China

Over 50 years ago Hong Kong’'s policy for urban demment changed from
dispersion to compaction (Jenks & Burgess, 2000is @ll took place at a time when
western planners were blaming high rises and cotripan for social problems such
as crime, vandalism and social dysfunction (JenkButgess, 2000). These factors
were also considered in Hong Kong but they were dvarv outweighed by the

problems of land resources and a booming populdfienks & Burgess, 2000).

Figure 3.7View of the skyline of Hong Kong (Hong Kong — AsidVorld City, 2014)

Hong Kong has now become a model example of a compty. It boasts the
highest urban density in the world (Jenks & Burge¥¥00). This density can be
easily seen skyline of the city shown kigure 3.7 According to the Economist
Intelligence Unit (2011), Hong Kong was rankedfasnumber one city in the world
by their Liveability Index (Economist Intelligendgnit 2011). It did however fall
down in one of the scoring criteria in this repoHong Kong received the
penultimate ranking for pollution within the topnked twenty cities. This rating
supports Jenks & Burgess (2000) statement thasanith higher densities can have

a negative effect on the environment (Jenks & Bss@000).



For comparison purposes the modal split of Hongdwamas collected from Smith
(2013) and used to produce the grapFkigure 3.8

Transport Modal Split
Hong Kong - China

= Public Transport
45%

= Private Transport

1 Active Transport

Figure 3.8Hong Kong — Percentages of Transport Modal Sghi¢h 2013)

3.4 London, England

London has an iconic PRT system. From 1956 unfi52the residents and streets
were served by the Routemaster London Bus Fsga@re 3.9 (Double Decker Bus
2013). London has still continues to provide a mm@dern version of the classic
Double Decker bus. This design has been instrurhentaoving high volumes of
commuters through narrow streets aiding in holdffgcongestion (Double Decker
Bus 2013).

Figure 3.9'Routemaster’ London Bus (Double Decker Bus 2013)



The main source of policy on transport is the M&ydiransport Strategy (MTS).
This sets six goals, which are linked to the sentles of ‘The London Plan’:

Supporting economic development and population tirow
Enhancing the quality of life for all Londoners
Improving the safety and security of
Improving transport opportunities for all Londoners
Reducing transport’s contribution to climate changend improving its
resilience
Supporting delivery of the London2012 Olympic amdaympic Games and
its legacy.
(Greater London Authority 2014, p.197)

For comparison purposes the modal split of Londas wollected from Smith (2013)
and used to produce the graptrigure 3.10

Transport Modal Split
London - England

m Public Transport
= Private Transport

m Active Transport

Figure 3.10London — Percentages of Transport Modal Split (82013)

3.5 Conclusion

From this information it can be seen that the eXanciies cover a wide range of
conditions and resulting figures. Bogot4, Curitdsad Hong Kong all show higher
modal share with public transport. Whilst Londonthe closest to being evenly
shared between the three modes.

The next chapter provides background and analylsithe case study area with
reference to the example cities findings.



4.0Case Study — Chermside

4.1 Introduction

In the previous chapter a comparative analysishefdifferent example cities was
undertaken. From this it can be seen that thepmtiential in the theory that modal
choice of transport can be changed by true CUF.teBb this theory the most
practical method is to undertake modelling of aaregle city area.

This chapter provides the details on the sele@mhmodelling for the case study

area. This includes

Study area — description of area selection.
Methodology — description of modelling and stepsied out.

Current figures — summary of collected patronagea,dspulation and

employment figures and the comparisons.
Future figures — description of future modellinggraeters.

Modelling results — resulting outcomes.

4.2 Study area

#
) o _ Queensland %
As detailed within the background section of t =
introductory chapter, it is predicted that SEQ wik
subjected to a constant growth of population over | it
Level 4 (5A4)
forthcoming decades. The first step was to selbet
boundary of the full study area. As the data taublksed e —
was to be sourced from the Australian Bureau ofisSiizs Level 3 (SA3)
all the boundaries needed to match the statistioahs. /:|:/
The levels that data can be obtained from ABS jgemghe | Statistical Areas
Level 2 (5A2)
stages shown iRigure 4.1 /:I:/
Figure 4.1 Levels of Statistical Areas from AB | Statistical Areas E
Level 1 (5A1) £

(Australian Bureau of Statistics 2014a \ / v



The sub-state regions, Statistical Areas Level 4463 of Brisbane were selected.
These were Brisbane — North, Brisbane — East, 8nisb- South, Brisbane — West
and Brisbane — Inner City (Australian Bureau oftiStas 2014). This covers an area
of 1626 km2 and had a population of 1,110,906 esd&l during the last Australia

Census of 2011. These areas can be seen kighee 4.2.

s ¥ Statistical Areas Level 4

Aasstrallan
pee of QUEENSLAND
Insat 2

Eseaxd om ASLE 2011
@ Commosssnish of Assrain, 200

Stutitionl Area 4 WOmEaE

Figure 4.2 Map of Statistical Areas Level 4 fromSABustralian Bureau of Statistics 2014a)



The next step was to select a smaller region witheouter boundary. Statistical
Areas Level 2 (SA2s) was chosen as a boundarhtorcase study area. Within the
four SA4 areas mentioned above, there is a total3@f SA2 areas. SA2 provides a
level of detail that is sufficient to provide resufor this study. Throughout Australia
SAZ2s include a population range of 3,000 to 25,08&ons with the average being
10,000 persons (Australian Bureau of Statistics420Eor modelling, BSTM__ MM
utilises SA1 which is the smallest level of statmtarea (Department of Main Roads
and Transport 2014).

14
Miorebon Bay - South

L
Baid HEls - Ewmricn Pacs

]
Bristumns lnnar City

Figure 4.3 Map of Brisbane North (302) containingttical Areas Level 3

(Australian Bureau of Statistics 2014a)

The study SA2 was required to have attributes disgilayed potential for growth in
both employment and population. Chermside, a 3uarsgkilometre suburb located
ten kilometres north of Brisbane’s CBD was sele¢faastralian Bureau of Statistics
2013). It is located in the Brisbane North (302)4S#ea. This can be seenFigure
4.2 divided into the SA3 areas. The SA3 area of Chelenis further divided in the
SA2 areas. See Figure 4.3 for SA2 area of Chermside



Chermside has been named as one of SEQ’s 18 miragpvity centres (Hinchcliffe
2009, p. 107, Department of Transport and Main Rdz@ll2a). It is one of two of
the principal areas not connected to the restetity by high quality transport such
as rail, busway or priority buses (Department adribport and Main Roads 2012d).
The suburb contains two large trip attractions gahe Westfield Shopping Centre
(Westfield Retail Trust 2014) and The Prince ClaH®spital (Hinchcliffe 2009, p.
114) employing approximately 3500 staff (Queensleiedlth 2013). SeEigure 4.5
for attraction locations. Both of these lend thelwe® to future expansions,
especially the shopping centre as it has zoninghas been changed to allow for the
construction of multiuse buildings to a height & 4toreys (Hinchcliffe 2009 CI
7.2.3.6 Chermside centre neighbourhood plan cdde)rrently stands as a single to
double storey shopping complex with approximatebp® car park spaces set on
22.1 hectares (Westfield Retail Trust 2014). As tands itself for redevelopment, it
is justifiable to utilise this one node to accommiad the future expansions in
population and employment without disturbing thenaening low density post war
housing within the remaining suburb. As there aveferries or train stops within
Chermside, the suburb is almost solely servicedbbises (Australian Bureau of
Statistics 2013). Therefore Chermside lends itselan ideal comparison between
CUF and PRT. The method of comparison is detaiiesection 4.3.

30201
Bald Hills -
Everton Park 0204

Sandgate

30202
chermside

Brisbane Inner - North

Figure 4.4Map of Chermside (30202) containing Statisticad#g Level 2 (ABS 2014a)



Figure 4.5below provides a clearer image of the definingratary of Chermside,

the case study suburb. The white area marked Jiths(the Westfield Shopping

Centre. Note its close proximately to the Seventigdtle Park. The pink area
marked with (2) is The Prince Charles Hospital caxpThe Gympie Road corridor
mentioned in Section 2.2.5 can be seen here asdne arterial heading north and

south.
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Figure 4.5Map outlining Chermside Statistical Areas Level 2ntaming location for (1) Westfield Shopping

Centre and (2) The Prince Charles Hospital (Chern3ide 2014)

4.3 Methodology

Once selection of Chermside was confirmed, a meznslata collection was
required. As this research requires data on awditi¢ scale, the search for a current
quantitative data set was required. The initialhmdtwas to request actual recorded
data from all PRT services that pass through thdysarea. The live primary data
collected by the transport provider in the Brisbdbiky area should reveal the

demographical cross section and total volume afecipatrons using the services.



After this information was received from Translink,was realised that it did not
lend itself easily to constructing a working mod@lhile a high percentage of the
patrons utilised thgo card ticketing system, it did not provide a broad ramje
information within the data set. This data set k#ils the ability of providing figures
on patron demographics such as whether they aderss adults or seniors and
travel times. The main issue was that it lackedlvrtformation such as purpose of
journey, place of work, place of residence and teigmination location. A second
data set for all other trips of active and priviaéansport would need to be gathered to
combine with this information. Therefore this diiea was dropped from the
methodology.

Next step was to request access to the Brisbamge§ic Transport Model — Multi
Modal (BSTM_MM) from DMRT. It was decided that usihg the actual and
current model from the area would be the prefemethod of choice. Burke and Li
(2010) from Griffith University had also conductemiodelling utilising the
BSTM_MM in their research into the effects of empient decentralisation (Burke
& Li 2010). Their method of modelling included thanning a base run using
DMRT’s projected 2031 model. They then created eomsé run with adjusted
decentralized employment figures over 13 individsaburbs and were able to
produce results (Burke & Li 2010). It was therefgse®=n as a viable approach to be
used for this study. Due to a prolonged attempictess this model a new method of

analysis was required.

The next approach in data collection was to seockurveys that would cover the
gaps in the information. Two such surveys were dburhe first being the ‘Public
Transport User Survey’ from TL (Translink Transituthority 2010). This was
created by TL to collect movement information sashorigin-destination, modes of
movement, transfer location, trip purposes andgrags profiles (Translink Transit
Authority 2010, Department of Transport and MaireB® 2012). The most recent of
these surveys had been carried out in May 201G WMais over a twenty weekday
period with the exclusion of public and school Halis. The response rate was not
high. The total number of records collected dutimg survey was 56,513 responses.
This covered only 19 percent of bus and ferry petrand only 10 percent of train
patrons for the study area (Translink Transit Autlgd®2010). These low percentages

of coverage combined with the irregular survey qubrintervals and unbalanced



suburb figures lead to this data set being excluftedh the base modelling
application.

The 2011 Australian Census conducted on thef9August 2011 by the Australian
Bureaus of Statistics was then reviewed (AustraBareau of Statistics 2014). The
initial review from the information provided on th&BS website concluded that
there was insufficient data collected. After thiseecond review was undertaken and
the Census question sheet was located. It was fthatdthe Census did contain a
question relating to Place of Work (POW). Due tpravacy acts this information
was not made available to the general public. Toess this information an
organization access agreement was arranged betd@8nand the University of
Southern Queensland.

With this new supply of information it was decidiht the data had sufficient range
for undertaking area reviews alone but it did nohtain enough information to
complete modelling. To be able to complete the riode requirement of the
objectives a simplified 15 x 15 matrix was devisétlis was due to the full SA2
matrix being 137 x 137 in size. As most of the #ddal information required for
modelling required manual entry this size matrixswat justifiable. The origins and
destinations for the 15 x 15 matrix was broken dowthe statistical areas shown in
Table 4.1below.

Aspley

Chermside
Chermside West
Geebung

Kedron - Gordon Park
Stafford

Stafford Heights
Waell Heights

Bald Hills - Everton Park
SA3 [Nundah

Sandgate

Brisbane - East
Brisbane - South
Brisbane - West
Brisbane Inner City

SA2

Table 4.1 Model matrix defined destinations andjios



The SA4 region of Brisbane — North has been fiistddd into the SA3 areas
Chermside, Bald Hills — Everton Park, Nundah anddgate. SA3 Chermside is then
divided in to the SA2 regions of Aspley, Chermsi@hermside West, Geebung,
Kedron — Gordon Park, Stafford, Stafford Heightsl &davell Heights. The other
SA4 areas of Brisbane — East, Brisbane — SoutspBne — West and Brisbane Inner
City can be seen at the bottom of the table. Thealfstribution matrix can be seen in
Table 4.3in Section 4.4.1.

It was decided for the larger origin and destinmatareas (SA4) a centroid was
nominated by overlaying the statistical boundavig® Google Maps and selecting
the middle of the built area. The centre of the lnmauburb is listed against the
corresponding SA4 region ifable 4.2below.

Brisbane - East (Alexandra Hills)
Brisbane - South (Archerfield)
Brisbane - West (Indooroopilly)

Brisbane Inner City (Kelvin Grove)

Table 4.2SA4 areas with nominated centroid.

With the boundary and parameters set further dallection could be completed.

The following tables were compiled for the purpo$enodelling:

Distribution (Journey to Work)
Distances between centroids

Total daily distances travelled

Car travel time between centroids
Bus travel time between centroids
Walk travel time between centroids

Bicycle travel time between centroids

Using the matrix of distances between centroidSravity Model was then created
for predicted future employment/residential figuré&o adopted future models were

created. Next was to create the third step ofdle $tep transport model.

To define the modal choice the coefficients anditytiunctions are required to be

able to calculate the probabilities of figures tbe choice of modes. The utility



functions are calculated by a variation of the daihg formula to suit the
application:

where = total utility provided by modmto a travelek

= coefficient calculated from travel survey data foodem

corresponding to the characteristics of modenor

= mode or traveler characteristioqe.g. travel time of mode,

income) for moden of travelerk.
(CIV3703 Transport Engineering: study book 2012)

To utilise this formula the coefficients need to defined first. Each of these are
individual for every single link in the network amdquire a travel survey to be
defined. The only method found to gain these wasextract them from the
BSTM_MM coding. An example of the coding for Whi@ollar worker Utility
(wwu3 highlighted) formula from the ‘modch — wkwild contained within
BSTM_MM.

~ B H R H R R AR R R R A R AR R
~# PUBLIC TRANSPORT USER

~~/ PnR

~# Park & Ride access

~# ~# restrictions added to exclude the altéreat

~# ~# 1. If the car access time is excessiv8%6ile in SEQTS)

~# ~# 2. If the walk egress time is excessi@8ile in SEQTS)

~# ~# 3. If the model estimates zero in-vehictee or wait time (because
~# ~# itis shorter to walk the rest of thayv
~+[1]y|"wwu3"|n|"wkmppt”+"watpt"*(“amchwt’+"amcaé)
~+[+"wcost™*(“amchwc”+"amcfar”)+"wmmtt"*’amcivt’+” wwtpt"*"amcwat”
~+[+"wadvh"*((“zoneah”-“zonevh”).max.0)+"wshftv"*vempd™*"empden”
~+[-99*((“amchwt”.gt.33).or.(“amcaet”.gt.28).orgfncivt”.eq.0)

~+|.or.("amcwat”.eq.0).or.(p.eq.q))|[|n|2



Some of the variables are easily obtained howevestnmare derived from
calculations contained within the model, renderitigem inaccessible to the

researcher.

The final derived method of analysis was to comllhef the below factors into the

matrixs for comparison.

Distribution (Journey to Work) (ABS)

Distances between centroids (Google maps / smaibxaaly)
Total daily distances travelled (ABS & Google Map
Car travel time between centroids (Google Maps)
Car travel time to CBD (Google Maps)
Bus travel time between centroids (Google Maps)
Bus travel time to CBD (Google Maps)
Walk travel time between centroids (Google Maps)
Walk travel time to CBD (Google Maps)
Average income (ABS)

Method of travel to work (ABS)

The original project specification also stimulatéte inclusion of frequency of
services, dedicated routes, multi-modal transpeegkday peak, weekend peak and
off-peak period options into the study. This was futfilled due to the reliance on
the BSTM__ MM to complete this task.

The next section presents the results from theysisal



4.4 Data Analysis

This section provides the findings from the anaysompleted using the variables
listed in the previous chapter. The sources ofitii@mation area the Australian
Bureau of Statistics 2011 Census (Australian Burastatistics 2013) and Google
Maps ‘Routeplaner’ (Chermside QLD 2014).

4.4.1 ‘Journey to Work’ Trip Figures

The current Journey to Work (JTW) trip figures ® Used in the assessment of the
study area were taken directly from the 2011 AlisinaCensus. These figures have
been extracted utilising the Organisational Tabieler Pro and Standard’. The
table constructed was of Place of Usual ResidelRtiR] vs Place of Work (POW).
Whilst creating the table, there was also the auttht option of splitting the working
figures between Full Time (FT) and Part Time (POrkv It was assumed for this
study that part time work was conducted over a ékaay period. The original Table
4.3 is contained in Appendix B. It is not possibbedisplay the full SA2 version

within this format. This is contained within theadable file.

PLACE OF WORK
Existing Figures PUR - s W W i

Chermside Kedron - Stafford | Wavell | Bald Hills - Brishane - | Bnshane- | Biishane - | Brshane

Pow - West pa Gordon Park e Heights | Heights  |Everton Park e East | South | Wesl | ImnerCity
(Aspley Ll i U 13 i7 B il % 1 5% i} 10§ 188 160 1867 im
(Chermside 3 073 17 B 108 L Ll il 3 11| 3] B 120 JKl} 1278 m
(Chermside West 5% bLl) il k] 5 L] 19 il 8 24 i ] 9 9 104 2]95‘
50 (Gesoumg ¥ 1% § P} 4 i 3 1% 1 it 4 i B L 627 1604
Kedron - Gordon Pa 4 1% i 0 68 44 1l 3 4 12 T 112 0 45 FLEl 542
Staford il (1] 10 U B £l 19 § 4 2 kil 4 13 Al 130 B
PLACEOF |Stiﬁald Heights 19 168 1 kil 86 114 0 L [ 26 k] 4 191 14 1269 )
USUAL (Wavel Heights ki 5 12 % B8 # i 3?7‘ 4 745 (] 108 19, b 197 i
RESIDENCE (Bald Hils - Everton 13 1078 2] i) 27 351 [ 55| 2151 173 53 2l Bl 1067 6336 15344
SA3  [Mundzh 1 3 1§ kil 168 % 15 86 113 50871 4 i1 83 il B8 1807
[Sandgae 355 1155 i 62 U5 151 % 7 ) 4 4086 509 T4 18 708 19854
(Brisbané - East 4 18 1 i} 11 i -l‘ i il 353 5| 46022 13 760 19024 485
W (Biishang - South T Bl ] QIN‘ U5 162 10 | ] 1 107 635 57543 A8 4 166
[Brishana - Wast 0 i 19 1% 2 HY i) Kl | 1923 190 863 G| B4 W% nm
[Brisbans Inngi City 1 1382 Y 5 2 550 £ 102} U 5441 kil 082l 100 I B 0
Tolal 16 1847 502 1038 0 el 1 I L O 1) 38544( i 452“2‘

Table 4.3Trip Distribution of Journey to Work.



4.4.2 Population

This section includes the presentation of genergitaphs relating to population
which have be plotted in different combinationsiagiaother variable such as time,

density and income.

The first of the population figures is Chermsidetpulation growth from 1991 to
2013 (see Table 4.4). Note the increase in grommtteshe 2006 ABS Census.

Population of Chermside SA2 - Brisbane
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9000
8000
7000
6000
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4000

Residents (persons)

—4&—Population
3000

2000

1000

01.01.1991
01.01.1993
01.01.1995
01.01.1997
01.01.1999
01.01.2001
01.01.2003
01.01.2005
01.01.2007
01.01.2009
01.01.2011
01.01.2013

Census Date

Table 4.4Population of Chermside

Using the full SA2 matrixTable 4.5was created by plotting each of the 137 zones
percentage of the total resident population agdirestiensity of that particular zone.
The initial zero values have been left in the congoa. Note that the bulk of the
population is dispersed between 0 — 3000 residents/

Table 4.6 is a comparison between the populaticthinvia zone and the zones
average annual income. It includes the total pamriafemale and male population
for each of the zone. The trendline does show ghislirend that lower income
suburbs have a higher population. This however ccdug effected by either

pensioners or families with one wage.
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Table 4.5Percentage of population compared to residentiadite

Population of Suburb Compared to Average Income
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Table 4.6Population of Suburb compared to Average Annuabime.



4.4.3 Employment

Table 4.7below shows the total number of workers from otbgburbs, SA3 and
SA4 areas working in the suburb of Chermside. it lsa seen that only 8.6 percent
of the jobs in Chermside are actual filled by adest of the suburb. This already

shows that the promoting of CUF beliefs could aideducing this difference.

Chermside
Aspley 470
Chermside 678
Chermside West 294
s Geebung 136
Kedron - Gordon Park 335
Stafford 113
Stafford Heights 165
Wavwell Heights 258
Bald Hills - Everton Park 1075
SA3 [Nundah 634
Sandgate 1155
Brisbane - East 185
Brisbane - South 389
Brisbane - West 578
Brisbane Inner City 1392
Total 7857

Table 4.7Employment figures for Chermside

The next table, Table 4.8, the calculated percentdgvorking residents that are
employed in their home suburb or region. It caséen that Chermside does fair

better than some of the other areas but it sti§ &hort of the levels of CUF.



()
Existing Figures POR - POW &&! !
% &8

Aspley

Chermside
Chermside West
Geebung

Kedron - Gordon Park
Stafford

Stafford Heights
Wavwell Heights

Bald Hills - Everton Park
SA3 Nundah

Sandgate

Brisbane - East

SA2

Brisbane - South

Brisbane - West
Brisbane Inner City

Total " #$ "0/

Table 4.8Trip Distribution of Journey to Work.

Table 4.9Below shows the percentage of workers from theufadjon within an
individual suburb plotted against the distancenheo@BD. The trendline indicates
that the closer a suburb is the CBD the highep#reentage of workers.

Percentage of Working Population Compared with Car Trip
Distance to Brishane CBD

Percentage of Workars
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Table 4.9Percentage of Working Population vs Distance to CBD



Table 4.1elow shows the percentage of the workforce thakwotheir home
suburb. This has been plotted in regards to theshguburbs residential density. It
can be seen on average the less dense the suburioth people work in that suburb

with some exceptions.

Percentage of Workforce that Work at Place of Residence
100%

90%
80%
70%
60%
50% e
40%

30% ° o

Percentage of Workforce (%)
@

-~
ZO‘V [0 o LA o
(- o o
° 9 e )
¢ 0% % ¢ "% ™%
0 we o *%e S0, ".’"’.-’:.«‘ o
10% . s 0% %% O

0% o
0 1000 2000 3000 4000 5000 6000

Residential Density (persons/km?)

Table 4.1CPercentage of workforce that work at place of msig according to density.

The final employment related graphliable 4.111t proves the point that the denser
the suburb the shorter the travelling distanceddwThe point that the denser
suburbs are also closer to the CBD where the empay density is at its highest is
effecting this plot.



Table 4.11Distance of JTW compared to residential density .

4.4.4 Demographics

Through the manipulation of the data it was foulnakt tcar ownership figures have
increased. In 1999, Ferreira estimated for theddng City Council that there was to
be 500 cars per 1000 people in 2011. This was takemthe figures of 444 cars per
1000 people in 1986 and 462 cars per 1000 peogegiFa 1999). From the data
analysis, it was found that the current 653 carslpé0.

Ferreira stated that population distribution, laisé development patterns, household
structure, household income and car ownershipherenost influential variables that
effect PT modal share (Ferreira 1999).

From Table 4.12 it can be seen that car ownersiipwis almost the same slope of
trendline as people in household when they are eoedpto density. One other
interesting point is the children per family shoardy a slight decline in regards to

density. Therefore families are accustomed to ¢jymhighly dense areas.



Table 4.12Household demographics compared to residentialitgens

4.4.5 Transport Modes

To find the current patronage of PRT the mode ahgport to work table was
utilised. As the Census data collected covers abamation of modes up to three in
total, a means of separation was devised. For ehte individual SA2 areas the
single methods were added to half of the methods tmio modes and a third of the

methods with three modes. The average over theoff33A2 areas was plotted in
graph inFigure 4.6



Figure 4.6Modal Split of Brisbane (6 modes).

To make a clearer comparison to the figures catbah Section 3, the six modes
were aligned to just three being Public, Privateé Antive Transport. It was assumed
that ‘Work From Home’ was to be grouped with ActiVeansport. The graph in

Figure 4.7 was then generated.

Figure 4.7Modal Split of Brisbane Three Modes

As this comparison was completed on a SA2 leved Modal Split for the
Chermside could be directly extracted from thedalbhese are plotted in figure 4.7
below.



Figure 4.8Modal Split of Chermside, Brisbane (6 modes).

Figure 4.9Modal Split of Chermside, Brisbane (3 modes)

Connecting SEQ 2031 Plan states that the modatelp@Ercentages need be the
following:

Active transport (walking and cycling) to incredssm 10% to 20% of all
trips

Public transport to increase from 7% to 14% otrgtls

Private motor vehicles reduced from 83% to 66%

(Department of Transport and Main Roads 2011).



When Figure 4.7 and 4.%re compared it can be seen that Chermside istlglig

above Brisbane average in regards to percentagebdit and active transport usage.
Chermside is also meeting targets of the SEQ 2084. Hherefore this plan may
need to be reviewed to set higher goals for initgrscburbs.

The trendline inTable 4.13hows that there is in increase in people workiog

home as the suburb becomes denser.

Table 4.13Nork from home compared to residential density.



Table 4.14Nork from home percentage compared to residentiasitly.

4.4.6 Future employment and population projection

As the original method was to increase the poputatand employment to a
saturation point the projected figures in the SEQRB9-2031 were not going to be
high enough to make a noticeable difference (Hihita@009. The recently planned
Kurilpa — Riverfront Renewal projected employment aesidential rates were used
as a comparison (Queensland Government 2014). d¢t famand that the current
Westfield Shopping site was approximately the saime, being 220,900m?, as the
proposed Kurilpa development being 250,000M?estfield Retail Trust 2014;
Queensland Government 2014). The projected incsdas&urilpa is 8,000 jobs and
11,000 residents for the 30 storey building lirds the limit for the title of the
shopping centre is 15 storey this figure was haked applied to the base figures to
get values at year 20XX. The full 30 storey valwese also applied to the base
figures to provide a maximum possible value to clynwath Brisbane’s inner city
benchmark. These figures are shown below:

Base Figures
2011 Base Employment -7,857 people

2011 Base Population — 8,170 people



15 Storey Development

20XX Base Employment -11,442 people

20XX Base Population — 13,670 people

30 Storey Development

20YY Employment — 15,027 people

20YY Population -19,17people

The modal choice percentages for all of the 132z all modes were calculated
and plotted against the residential densities aff zbne (see Table 4.15). The
trendlines all indicate that with an increase ingigy we see a decrease in private
transport usage. This then provides positive gramthoth active and public

transport figures.

A larger copy of this graph is contained in Appeni

Table 4.15]ourney to Work Modal Choice v Residential Den§lgmparison.



The modal choice percentages for all of the 132zord only three modes were
calculated and plotted against the residentialileasf that zone. This shows a

clear picture one the modes are combined.

A larger copy of this graph is contained in Appeni

Table 4.16)Journey to Work Modal Choice v Residential Den§igmparison.

4.4.7 Analysis Results

All of the collected figures for the example citiwere compiled together to make
Table 4.17. From the table it can be clearly shahBrisbane is not able to compete

with the other model cities in modal choice andlad densities.
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Table 4.17Summary Table of city figures (Smith 20ER&abinovitch 1992; Places 2012;
LTA Academy 2011, Australian Bureau of Statisti€d 2)

For a city to reduce its dependency on privatespart, Newman & Kenworthy
(2006) arrived a density figure of 35 residents pectare or 3500 residents per

square kilometre. All of the example cities are\abthis cut off except for Brisbane.

The proportion of included vacate land within thatistical areas could be effecting
the results found for Brisbane, but it still wouldt be enough to achieve an equal

Score.

5.0Recommended Framework

The recommended framework should be able to proywdssible population,

employment and transport ratios to square kilorsatfalevelopable land.

As the optimal employment and residential densitiesld not be obtained during
modelling, nominating a design or planning framekwisrquite difficult. Therefore it
has been excluded from this report. However thatpaoi trendline intersection on
Table 4.15and Table 4.16could be examined in more detail to see whethesr th
correlates directly to the optimal density ratios.



6.0 Conclusion

The title of the dissertation is ‘the Impact of Quawt Urban Form on the Provision
of Public Road Transport’. This document has preskrthe findings from the
individual steps in research undertaken. A conolusvas presented at the end of
each stage. This chapter aligns these findingspresents them in the following

subsections:

Limitations — defines the restrictions of research.
Future Research — details further work that coddcbntinued on from this
research including the incomplete aims.

Conclusions — presents the results.

6.1 Limitations

Through the literature it was clear that many ag#ions are required during
planning and transport modelling. This researchjegto confirmed this and

subsequently made allowances for some assumptiaesta limitations in the

available data. These allowances have been medtiongneir corresponding areas
of this document but have also been combined sxgéction.

The first main limitation throughout the researclaswthe breadth of data. The
collected data from Australian Census in 2011 haseslimitations in transport

modelling. It fails to include figures for all oth&ips outside of Journey to Work. It
excludes all journeys for students, pensionergeation and shopping. Translink’s
household survey does cover some of these varididesver it had a limited

coverage of total surveyed persons. The Austrdfiareau of Statistics has stated
that the upcoming Census in 2016 will include a mamge of questions to cover

some of these areas.

The next limitation is the cross boundary trip figst When a boundary is selected

and defined there is always the issue of resideavelling outside of this area. This



is a problem faced by all planning models. Even B®TM__ MM has its own
boundary issues with residents from other townstupsssing over the boundary for

work or leisure related travel.

The last major limitations with the final findings this report is that it was based on
the facts that peoples choices on how they live diasctly governed by the
residential density of their home suburb. This pe&as choice also goes to the point
of stating that a person in a denser area will shotw utilise public or active

transport even if there is minimal congestion ivae transport.

6.2 Future Research

As the findings from the literature review, exampbtities and modelling
methodology have shown, there is ample justificafar future studies in this field.
The literature review only scraped the surfacehenbtody of research and interest in
this field. The theories from on the city and tgaorg planning are

Due to unforeseen delays in receiving informatioeré are several areas incomplete
from the original methodology. Better results wolldve been derived from the
project if Translink's BSTM_MM model was able to fudly utilised. Therefore area

of study would be highly recommended to be complete

ABS, DMRT and TL all understand the importance obg data collection and that
current methods are lacking in execution or defllle upcoming ABS census in
2016 will include a larger range of question thdt wover transport and travel. TL
are also currently working on conducting a new syrduring the upcoming year.
This will too include a greater range of survey gjimns covering the public’s
transport needs.

It would also be interesting to undertake other etloth scenarios. These could

include:

Adjusting density factors on a single region toabeea saturation point in bus

service requirements.



Applying the increases to several areas with a &#&a without modify the

remaining city area.

Lastly, another suggested study area is measurengftectiveness of TOD on public

transport patronage. An example being the TOD beewgloped in Milton.

6.3 Conclusions

The original goal of this dissertations was to stigate the effects on public bus
patronage if compact urban form is implemented iwithsingle statistical area. The
available literature was analysed to select afjabte method of modelling the

modal choice of transport. Within the literaturegap was found where this type of
comparison for future planning had not been un#&ertabefore. A case study
statistical area of Chermside was selected witlia Brisbane City Council

boundary. All relevant available statistics for theundary area of Brisbane City
were compiled. Operational access to the currenRDMnodelling methods was
attempted. Once this option failed, the project hmdblogy required revision.

Utilising the Australian Census data, the constomcof a four step model for modal
choice was attempted. The inability to extract thedal coefficients from the

BSTM_MM model to apply to the manual model thenmimated this revised

direction.

This research then attempted to find a correlabetween density and transport
modal choice by analysing the available data $ewak found that Brisbane does
follow the trends of a city with a single CDB areEhe demographics such as

income, vehicle ownership, distances travel supgpigtargument.

Through the development of this dissertation itamee clear that there are endless
variables that directly effect this relationshipheTidea of applying compact form
guidelines to a city district for ‘future proofings feasible. Working from the trends
in the results a projected decline in the privaghiele usage and increase in bus

patronage with CUF was found.
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PROJECT SPECIFICATION

For: Martin Stager

Topic: THE IMPACT OF COMPACT URBAN FORM ON THE PROVISION OF
PUBLIC ROAD TRANPORT

Supervisor: Marita Basson/Paula Grant and Nateque Mahmood

Enrolment: ENG 4111-S1 2014

ENG 4112-S2 2014

Project Aim:  This project aims to assess the demand urban sprawl places on road

transport services and to determine if compact urban form enables more
effective and provision of those services.

PROGRAMME : V4 (ISSUE G) 18th July 2014

1.

7.

A literature review on Compact Urban Form (CUF), Urban Sprawl (US), Transit-
Orientated Development (TOD) and the impact different urban forms have on road
transportation services. It will also include the economic, environmental and social
benefits in terms of efficient road transport service provision that compact urban
form and a successful transport network could bring to the cities across the world.

Investigate current trends in compact urban form and the impacts on public road
transport provision within major cities around the world.

Determine current levels of road transport service for the population of Chermside,
Brisbane (case study) and how that might change with increased density or more
compact built form. This includes of frequency of public transport services, dedicated
routes and multi-modal transport options.

Model the road public transport requirements within the suburb, to the CBD and

industrial precinct during weekday and weekend peak and off-peak periods.
Increased population in Chermside without an increase in job places within
the suburb

Increased population in Chermside with an increase in job places within the
suburb

Make future projections on Chermside’s transport requirements considering the
projected population in 2031.

Recommend a framework for optimal urban built form patterns to provide the most
efficient and effective road public transport service.

Submit a dissertation on findings of research.

If time permits:

8.

Conduct modeling for another TOD and public road transport node centre and
compare to Chermside case study.



Agreed:
Martin Stager  (student) (supervisor)




[A44 verrie 7798 T9.06 16985 0299 6998¢ 1.8 €06 ¢S 18G¢ 7¢0¢ GE6C 205 198L 79€C [eJoL
832607 77118 6795 €¢00T 280 198 TS 67 07 4} 098 6¢G 85¢ 44 68T 14 Au Jauuy aueqsig
€L 9e8ee 7205¢ 1199 €88 06T €¢6T GLC 0¢ 8¢ [Ar [AzA 667 87 8.5 L0T 188\ - aueqslig
wITCT 6T6LY 8Ty evaLS 8989 19T evLe 18 0¢ 0T 91 iz 70¢ € 68 L Uinos - aueqslg
G8Yes 72061 09, 0LeET 2209 STl 7€ae 114 a 14 18 0LT 70¢ 7 G8T k4 1se3 - aueqsig
79861 780L 14 GL 609 9807 wee 0Ty L 14 18 iz ¢%9 8¢ GaTT GGE ajelpues
LS0ST 9999 108 €99 €Le 918 150G [4A8 %8 18 66 89T €€ 18 €9 LT UepunN|  €vS
77EST 9289 190T 079 96¢ €S veLT 18T¢ 85 4 T8¢ 19¢ 88¢ 79 GL0T 457 uouand - S|IH pred + -
14 1567 66 <61 807 8L GyL i LLE € a7 99 % a 8G¢C % S1ybieH [javem M
189 69T i 19T 144 % 95¢ 8 71 8¢C 811l 99 7€ 71 997 67 SIybioH pioyers A_ tx
619¢ 90¢T TeT 6ET Ly 1€ 44 k4 8 67 LEE 79 14 0T (488 114 ployels
¢v6S L6TE Si24 [ ar 8L <19 14 7€ LI i 899 09 L GEe I8 led UOPIOS) - U0IPaY
7891 129 68 78 Ly 4 e 81 71 € 0¢ 144 8EC 8 9T 9¢ fungass 48
B G6€C 7¢0T 6 €6 75 LS 16¢ 1] € 67 05 85 68 6¢C 76¢ L S8/ dpiswisyQ
X 8.0 8L¢T TeT 0¢T 88 89 LIE 154 ¢ 71 08 90T 9 LT 8.9 19 apiswiay)
.lm LLLy 1987 09T 88T S0T 121 665 141 GC 14 18 18 [43) I 0Ly €L faydsy
o e | ooy | - | o | 0 | ey TSRS S o | o P oo | | opsuon | sy Mod
Q| po ‘ : _ _ : _
o - ¥nd Sainbi4 Bunsix3
< g1 ( +s










