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1 ABSTRACT

The focus on developing integrated urban publingpart systems have become major priorities glppall
particularly in developed and transitional econamie order to achieve effective mobility. Similgrly
increasing the connectedness and efficiency ofrupudlic transport modes has become a necessitynwit
cities of developing countries. Subsequently, thgy ©f Johannesburg formulated relevant policies,
strategies and frameworks that seek to inform teéeldpment and operation of efficient and integfrate
urban public transport systems. Thus, interchangps lare starting points of public transportatiaterand

the first points of interaction commuters have wilie available service. Subsequently, this studhs do
eximine the role of public transport interchangédin supportive of integration between Gautraid Rea
Vaya BRT operations in Johannesburg metropolitiyy asing a phenomelogical case study survey design
and mixed methods approaches consisting of spafigntitative and qualitiative data. The explonator
approach was used to formulate the research protdecomprehensive investigation, whereas desegpti
approach was used to gather broad and accuratemation. Research techniques such as social media,
crowd-sourcing, and interviews were used to caliéaata. Whilst data analysis and interpretatioasew
conducted with techniques such as Echo-Echo, maintent analysis, Geographic Information
Technologies.This study presents novel data arglyge empirical results suggesting that publie$@ort
interchange hubs plays a pivotial influence in suppe the integration of Gautrain and Rea Vayarapens

in city of Johannesburg. The findings further révba complexity of spatial and commucative platierin
multiplicity of urban public transport modes regudt in complex models of urban public transport
operations.

Keywaords: public transport, efficiency, intercharigés, commuters, Gautrain, Rea Vaya BRT, integmati

2 INTRODUCTION

In contemporary years, increasing emphasis has pleeed on the development of intermodal transport
hubs as tools with which to improve urban mobilitjobility appears as a fundamental component of the
daily lives of people. However, mobility patterrre @learly linked to urban density and the relatoaation

of activities. Hence, Integration of multimodal risport systems has received particular interesecent
years to promote mode switch. In developed andsitianal economies, where transit is widely spread,
commuters are served by an intermodal transpotémsysntegrating a number of bus routes and diral
connected at different transfer stations (Paulley Webster, 2017). In such a system, commutersneag
one or more transfers to complete their journeyll K2008) emphasized the importance of maintaining
interoperating and interconnectivity across serpiciders to optimize intermodal public transpgyrstems.
Long transfer times significantly deteriorate thervice quality when the system is operated without
coordination. Effective intermodal integration dfggantly enhances the attractiveness and proditictdf a
combined bus and rail transit system (Hickey, 198#jeed, maintaining a stable headway along adute

is difficult due to traffic congestion, vehicle biaown, incidents and the variation of demand dwee and
space (Filippi et al., 2013). Pure schedule syorahation for connecting routes at transfer stetimay not
reduce the transfer time effectively (Datta, 20X5dnversely, holdings times added into the schadafe
coordinated routes required to increase the prtityabf successful connection.

Conversely, integration of multimodal urban pulilensport system has remained on of the major yolic
agenda for a relatively long time in the City ohdanesburg. Increasing the connectedness anceafficof
urban public transport systems has become a nsgjoe ifor the City of Johannesburg, owing its culjlizs
to the historic segregation and rapid urban pojaragrowth (Moswane and Gumbo, 2016). The City of
Johannesburg formulated relevant policies, strategnd frameworks that seek to inform the developme
and operation of efficient and integrated urbanlipubansport systems. Thus, interchange hubs tarérgy
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points of public transportation ride and the fipgtints of interaction commuters have with the aldé
service. Subsequently, this study aims to exirttieerole of public transport interchange hubs ippsutive

of integration between Gautrain and Rea Vaya BR&ratjons in Johannesburg metropolitan city, using a
phenomelogical case study survey design and mixatiods approaches consisting of spatial, quanttati
and qualitiative data.

3 STUDY AREA: LOCALIZING THE CONETEXT

The greater Johannesburg metropolitan city is thigigal capital and the largest economic hub af th
Republic of South Africa, yet it is the smallesténms of physical size in its located provincesafuteng, as
depicted by figure 1. The City of Johannesburg cown area of 1,645 square kilometers, starting fro
Orange Farm in the South to Midrand in the N¢8mith, 2013). The City of Johannesburg is theidgv
economy or an economic engine of the country apthee of opportunity to many. It is the most dénse
urbanized area of the Republic and it is home t8 frillion publics.
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Figure 1: City of Johannesburg Map (Source: AutB64,7)

The Rea Vaya BRT and Gautrain are located in Clityomhnnesburg of Gauteng province, Republic of
South Africa. The Rea Vaya operates only underjuhisdiction of the City of Johannesburg in souther
part. Whilst Gautrain operates within the threeropilitan cities in Gauteng province which inclu@iey of
Tshwane, City of Johannesburg and City of Ekurhulerthe East Rand of Gauteng Province. The three
metros, as mentoned earlier they form the regioichwis the economic hub of the Republic of Southiosf
and are only cities in the entire African continémit has a rapid transit train. These tow pulthngport
modes started operating during the 2010 FIFA WGdg which was hosted by South Africa.

4 METHODOLOGY

The study adopted a phenomelogical case study ysumeearch design. A mixed-methods research
aapporach was used, where spatial qualitative aadtijative data was collected and analysed. Tingyst
examined the role of public transport interchangbshin supportive public transport integration iity@f
Johannesburg, thus the exploratory apprach wastosietdmulate the research problem for comprehensiv
investigation, whereas descriptive appraoch wasl usegather broad and accurate information. Key
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onformat interviews were used conducted with kdgrimant officials from Johannesburg Roads Agency
(JRA), Gautrain Management Agency (GMA) and Gauteagartment of Roads and Transport to give more
accurate information on the role of Johannesbumly Béation in supportive of the urban public trams$p
integration in City of Johannesburg. In additioocia media data and crowd-sourced data were cetlect
from echoecho. Whilst data analysis and intepm@tatwere conducted using techniques such main ronte
analysis, Geographic Information Technologies.

5 THE JOHANNESBURG PARK STATION, THE CITY OF JOHANNES BURG INTERCHANGE
HUB AND ITS ROLE IN SUPPORTIVE PUBLIC TRANSPORT INT EGRATION

The approach to the Concept interchange, the Jeshorg Park Station taken in the City of Johanmegsisu

a wide one, as it is stated in the document Towa@atamuter Intermodality in the EU (2004), “internilbd

is a policy and planning principle that aims topde a commuter using different modes of transpo
combined trip chain with seamless journey”. Hendéfothe intermodality is crucial for the integati of
various modes of public transport into one efficigsystem. Conversely, the co-presence of multipides

of public transport, even at the same building a¢ enough for an interchange, an interchange approa
should focus on transfers’ easiness and shouldatisnseamless trip. This further yields a sharpndison
between station and interchange. Whereas statignsnainly about access and dispersal to a transport
system, interchange involve interconnection of aasitransport systems. The Johannesburg Patkrgtat
an interchange hub of the City of Johannesburgésal the most important components of urban tramsp

It is created and evolves with socio-economic aadsport development in Johannesburg Metropoliign C
whereas simultaneously having aggregation and sfédets on the City. However, factors that have an
impact include socio-economic development, urbaucsire regional transport conditions, and the rfeed
sustainable development. Figure 2 illustrate treation of Johannesburg Park Station within the Gity
Joahannesburg.
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Figure 2: Johannesburg Park Station Location (Souathor, 2017)

The Park Station hub functions as a vibrant intefaheransport node (see figure 2). However, it@epnts
the gateway to City of Johannesburg for many coremyinot only from other cities, conversely alsmnir
other African countries. Gautrain and Metro Raitldwus services at park station provide for intéy-ci
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transport as well as intra-city and regional tramsgervices. The Park Station hub provides actesise
inner city, and it also provide access to Braandionta well-established high-density precinct thas
undergone significant regeneration in contemporgears. Also Braamfontein hosts a diversity of
government departments, education facilities (ofctviWits University is the most prominent), student
accommodation, local retail businesses, and fimhramd municipal institutions. Due to Braamfontsin’
urban function, plenty of people commute on a db#égis through the area, resulting in pressurehen t
levels and standards of service delivery.

Pedestrain
Accessibility

Acess / Dispersal

Private Vehicle
Park Station Accessibility

Functions

Rea Vaya

<
Metrobus

systems Gautl ain
<
MetroRail

Figure 3: Park Station Functions and Urban EnviremingSource: Author, 2017)

Inter-connection

of public transport

The Interchange is characterised by a mixture gh fmtensity land uses ranging from clustering afstty
commercial land use to the south of the interchange concentration educational and other goverhmen
commercial, parking and other mixed land usesemibrth. Because of the high intensity of land uis¢be
area as well as the high volumes of people workingisiting government, educational or commercial
facilities, public parking is a necessary requiratn&iven that Park Station is a prominent transfesminal

in Johannesburg, Gauteng, and South and southeigaAdistribution terminals in the form of bustgias,
metro rail stations and platforms, and taxi ranks lacated in the close proximity to the Park Srati
precinct. The Gautrain Park Station, bus routeselsas the Bus Rapid Transit routes should alsadied

as an essential feeder and distributor routesaratba.

The Johannesburg Park Station provides for an riated and effective of routing and circulation that
reduces the number of transfer required; ensurtysédr higher level of commuter; promotes the ofe
public transport and non-motorised modes of trarispmd also encourages the integrated developofent
surrounding land uses. The Park Station links warionodes of transport in one location, wijile also
improving the efficiency of land uses and othemteses. Each transport mode at the Johannesbukg Par
station supports the other by helping to redistaboaommuter overloads among them and caters to
commuters commuting requirements and demand. Tthesdiverse needs and features of each transport
mode should be considered during the planning &sijd state to develop a sustainable and viabigrdes
particularly in terms of contruction and operatinrorder to achieve effective mobility.
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Figure 4: Johannesburg Park Station and Integ&tethl Media Concentration Analysis
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Given that the commuter concentration zones ofGhatrain and Rea Vaya were overlapped on a ratio of
50:50, to ascertain which stations should be usettha initial geolocations to promote multi-molyiliThe
Johannesburg Park Station had the highest intejcatemuter concentration as display in figure 4ithw
this high commuter integration, improving commutensfer in the geolocation would be a good idedha
infrastructure and commuter numbers are alreadyexisting. Moreover, it will be cost effective feine
Johannesburg Park Station operators to partner wétious Rea Vaya and Gautrain agencies towards
promoting multi-mobility within the Johannesburg tgpolitan region, then building separate infrastinge,

as the Gautrain links commuters to economic anthbss nodes in the Northern parts of the city, ngme
Rosebank, Sandton, Marlboro and Midrand; and Rea\aks commuters to in the Southern part of the
City, as presented in figure 5.

5.1 nintegration of Existing Transport Systems around he Hub

5.1.1 Influence of Johannesburg Park Station on the NeRdad Network

The Johannesburg Park Station draws in large coemfiaiws in a short time, generally during the rush
hours when a large number of trains, buses, argtdistance commuter transport coaches arrive. Qutia
period of immediately after trains or coaches s@eautrain and Metrorail have arrived, commuters rteed
be distributed to their various destinations byiauas modes of transport such as Gaubus, Rea Vaya,
Metrobus or walking, a process which will be suppdrby the surrounding road network. However, the
surrounding road networks need to be accommodatkatbe flow of commuters and vehicles from thekPar
station to minimize congestion that can hamperniwnal operation of the Johannesburg traffic networ
Thus, Johannesburg Station was planned to takeamsideration the demand for gathering and digtirl
commuters.

Figure 6 Shows the Johannesburg Park Station s.deoliby an existing road network which forms a ring
road network by connecting surrounding roads witferichanges and the South and North Johannesburg
roads. The ring road has three access points, wiegh reduce traffic congestion due to large conemut
flows on the surrounding road network.
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5.1.2 Transit Mode share targets

Transit mode share is the percentage of commuseng & precise type of transportation, for instaias,
train, taxi, car or non-motorized transport. Moreut way refer to the number of trips that comensittake

in relation to their preferred mode of transpor€onversely, gauging transit mode share enables hub
operators and planners to get an overview of commiémand, develop strategies (in terms of policies
structure and layout, and marketing) to create aenb@alanced mode share, and identify the best way t
integrate different transportation modes. In theeocaf Johannesburg Park Station, initial estimptedicted
that the Metrorail would accommodate 40% of thaltaumber of commuters, whereas the remaining 60%
would use buses, taxis and private vehicles. Neghats, according to this comparative ratio, it feasd
that surrounding roads did not have sufficient cdgao deal with such a huge volume of commuters,
henceforth, another subway line, the Gautrain wals during the preparation 2010 FIFA World Cuppass
through the Johannesburg Park Station, to accont@aaha shift the 60% of the total number of commaute
towards the use of the line. This resulted to assponding decrease in road traffic.

Analysing transit mode share within the range dfuence of the interchange hub enables planners to
manage traffic demand as well as passenger bemavibarefore, it should be noted that non-motorized
transport, such as walking, cycling and other vdasichas not been taken into account when shrewd the
transit mode share for public transport intercleastations in - South Africa. In fact almost all fcib
transport stations in Johannesburg do not contikiny areas for bicycles. However, these bicyelking
areas were consequently reduced for the followrasons: (i) cycling has gradually been replaced by
perceived “convenient” methods of transport, suaing, buses and private cars; (ii) the volume rofape
vehicles is rapidly increasing and private vehidlage proven to be more popular than bicycles; diicle
parking provision should be improved, ta there isigh risk of bicycles getting stolen when commsiter
leave the in station overnights.

5.2 Potential Benefits of Johannesburg Park Station

There are number of city-wide benefits that resuftem the establishment of the Johannesburg Interge
hub, the Park Station. As supported by local red&lgurisdiction and operators, the Park Statimviges

for an effective system of routing and circulatibat reduces the number of transfer required; esssafety
for higher level of commuters; promotes the usepablic transport and non-motorised modes; and
encourages the coordinated development of surrngridnd uses. In addition, Park Station enhanogcger
integration, reduces the time and distance pesalfieail to rail and rail to bus interchanges.

Currently, plenty of middle-income residents in dohesburg have abandoned private automobile irufavo
of public transport. Whereas auto ownership has loeethe rise in past 2 decades, the economic lmjom
the democratic era in South Africa has broughtaargttic rise in the number of auto-oriented tripswidver,
the prospect of an integrated system of the PatioBtand accompanying land uses persuade mareof t
residents to rely on public transport for mostdrjgffectively lessening the negative impactauid mobile
use, for instance urban congestion, inefficientafsesources and poor air quality. For example |tkcation

of business nodes and commercial activities neapérnk station to address the growing trend towéris
chaining’ between work and home.

Moreover, another potential benefit of the Parki&mais the improvement in the quality of publiarisport
services feeding into the city. Subsequently, saakion plays an essential role in safer, moreiefit, off-
street boarding and alighting; and in better trdiwegs, particularly during rush periods. Conveysédlthe
Rea Vaya bus priority can improve the speed aridhiity of bus services, it will offer opportunéts to
extend the catchment area Gautrain stations anease the importance of bus feeder systems.

6 CONCLUSION

To conclude, study examined the role of public ¢pamt interchange hubs in supportive of integration
between Gautrain and Rea Vaya BRT operations iranledsburg metropolitan city. Moreover, study
presented novel data analysed into empirical resulggesting that public transport interchange ipldys a
pivotial influence in supportive the integration®hutrain and Rea Vaya operations in city of Jobhaburg.
The Johannesburg Park Station, an interchange hulmlannesburg metropolitan City facilitate urban
mobility by integrating existing urban public trgost network. It also enhances the journey expeeen
through people-oriented facilities and feature. @&y improving urban mobility, the interchange hidoa
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function as a major element of urban developmedtranewal. The huge pontetial of interchange hubds

it highlights the need for a guide that can be usgglanners, government agencies, and other expert
learn from the good practice that is being devedofdéne findings further reveal the complexity otsal
and commucative platforms in multiplicity of urbanblic transport modes resulting in complex moaéls
urban public transport operations. Converselysiracommended that there should conscious efforts i
planning and developing public transport intercleahgbs that are integrated to promote efficiencyutdlic
transport systems. In addition, the diverse needsfeatures of each transport mode should be caresid
during the planning and design state to developsaagable and viable design, particularly in temhs
contruction and operation in order to achieve ¢iffeamobility.
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