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1 ABSTRACT

The movement of people within cities forms pattesind changes the development of transport systesms a
well as innovations within the Information and Coomitation Technologies (ICT) sector. The City of
Johannesburg has been witnessing massive transfonsan urban public transport systems in the past
decade and very little is currently known about iti@vement patterns of commuters between major &gntr
of the city. Investigating and illuminating novelisights on the movement patterns of commuters rig ve
imperative and essential given the multiplicitynoddes and centres in increasing decentralized atieh as
the Johannesburg Metropolitan City. This work thaneeexamine the applicability of location based/mes

to determine the movement patterns of GautrainRe® Vaya commuters between Sandton and Park station
centres, using a case study research design aneld nmethods approaches consisting of qualitative,
guantitative and spatial data. This research ptes@vel data analysed into empirical results ssiyyg that
location based services plays a pivotal influencedétermining movement of urban public transport
commuters in Johannesburg city. The findings atseeal the complexity of spatial and communicative
platforms in multiplicity of urban public modes witing in complex models of movement patterns. Ehes
empirical results require further research on tpplieability of location based services in deterimgn
movement patterns of commuters, with the aim ofatmrating the prospects of agglomerating an urban
mobility model at a city wide scale.

Keywords: micro city centres, movement patternfiadoesburg metropoitan city, urban public transport
South Africa

2 INTRODUCTION

Urban public transport is one of the most importactors for the functionality of any city. It issocio-
economic need pivotal for humans’ every day sustemaFurthermore, urban public transport systerus ha
evolved over the years from being just mere trariafion to vehicles that improve people’s livesotigh
Transit Oriented Development (TOD). Moreover, theus on providing sustainable transport is at dre f
front of development currently consisting of mdiggy of modes that ensure integration. Beyond the
provision of urban public transport as a socio-eoic necessity lies the interest to investigatenrpublic
transport commuter mobility patterns. It is ideietf that human mobility patterns in urban publansport
have been researched, focusing on but not limidedeglth aspects, human needs and geo-simulation of
urban mobility. Some studies include past and ptesevel patterns in cities while others focus on
transportation analyses in general (Zia et al.326ang et al., 2012; Gao et al., 2013; Li et2011).

Movement of people within a city changes with tia® a result of developing transportation systems in
addition to innovations within the Information aGBdmmunication Technologies (ICT) sector (Mitchelta
Casalegno, 2005). Cities across the world have aafnagie and are moving towards the smart city qoince
inclusive of the smart mobility component. Accoglio Siemens (2015), smart mobility “is a paradigriit

to a more flexible and multi-modal transport systéiat allows seamless, efficient and flexible tiaaoss
various modes”, as a way of addressing transpontathallenges such as traffic congestion, greeséou
emissions, longer commuting and many more. Althosgme countries have championed this concept
through innovative Intelligent Transport SystemBS(), in others it is still a new concept that netmde
adopted as a way of redressing urban public trabhgpallenges, particularly connectivity among eliéint
micro city centres (Cardinale et al., 2014; Chemlet2014; City of Johannesburg, 2009; Deloitt@]4
Dreskovic & Nurkovic, 2014; Ferris et al., 2010aRe et al., 2014).

While identifying key issues to address in thiseanbur, it is important to understand movemeniepadst of
commuters between different micro city centres lfath et al., 2014; Ambrosino et al., 2014; Amegui,
2014; Bajracharya et al., 2014; Bululukova et 2D14). Decentralized major cities brewing locatianth
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high level concentration of economic activities armmplex spatial structures supported by urbanipubl
transport systems are becoming more complex as mmiceo city centres emerge (Seimens, 2015).
Therefore there is need to understand how commutere between these micro city centres. Getting to
know how spaces are connected between micro aityeecan inform planning and provision of adequate
and responsive public transport systems.

Generally, movement in the Johannesburg Metropolitdly has been an overarching issue for many years
owing its faults to the historic spatial fragmergat and rapid urban population growth (City of
Johannesburg, 2013). Over the years, studies haowesdd more on how urban planning has sought to
redress the implications of spatial structure imadnstances lacking to fully understanding thedseef
commuters. Consequently, efforts by government(|qarovincial, national) in the city have not fuliided

the situation. They have rather battled to makeamrpublic transport systems accessible, affordabte
safer for commuters. Although the main concern been central to integration of urban public tramspo
systems in the city, there is vast need in focusingnovement patterns of commuters using urbanigubl
transport as a mission for improvement (Wilkinsd®09; Williams, 2011).

Urban public transportation is at the heart oftbkannesburg Metropolitan City’s development agehta
city has been making efforts to create Transit idei@ Development (TOD) and urban renewal as a \ay o
building ‘corridors of freedom’ (Gauteng Departmeot Roads and Transport, 2013; Steer, 2012;
Transportation Research Board, 2009). There haga bessive innovative urban public transport system
developments in the City of Johannesburg since 20di0among others include the Gautrain and ReaVay
bus services as a way of improving the alreadytiegisMetrobus, Taxis and Metro rail services (The
Gautrain Management Agency, 2013; City of Johanmesb2013; Gauteng Department of Roads and
Transport, 2013).

Of late, Sandton and Park station have been receiiassive flow of movement; this is evident thitotige
daily amounts of traffic between the two centreemfcausing traffic congestions. Moreover, therg dlao
been an introduction of other modes and how theyemmeople between these two centres has become a
focus (Rudd, 2007-11; City of Johannesburg, 20R8ently, the city has been making concerted sffiort
improve the movements of commuters between SanaohPark station by the use of Location Based
Services (LBS). However, little has been known atiba movement patterns of commuters between these
two centres. In the midst of multiplicity of modekis study seeks to examine the applicability o€ation
Based Services (LBS) to determine the movemengpettof commuters between Sandton and Park station.
Furthermore, this research seeks to make inquimethe efficacy of connectivity between multiplecnoi

city centres. Beyond micro city centres, there éedto research bigger areas of interest sucheas th
Johannesburg metropolitan city as a whole.

2.1 Study Area

City of Johannesburg is a well-established econdmib and the fastest growing city in terms of the
economy, development and population in South Afritas located in the Gauteng Province and has a
population of 4 434 827 people as of 2011 censity @@ Johannesburg, 2013; Gauteng Department of
Roads and Transport, 2013). This metropolitanisityivided into 7 regions that is Region A, B, G,B F

and G. Besides it being the over populated econboticof South Africa, City of Johannesburg as aslits
neighbouring metropolitan cities share the mosowative transportation mode (Gautrain) in Southicsfr
linking these three functional cities into one emwmit region, consequently movement patterns and
accessibility becomes a central issue in the Cityalannesburg perpetuated by demand (see Figure 1)
However, for the purpose of this study the focusridRegions E and F comparing Sandton and Paikrstat
centres depicted above in Figure 1.

The Gautrain and Rea Vaya are located in the Jashing Metropolitan City of Gauteng province, South
Africa (Figure 1). The Gautrain alone operateshite¢ metropolitan cities in Gauteng province nanity

of Johannesburg, City of Pretoria and East Randiritkeni metropolitan municipality). These threeas
form a city region which is the economic heartlaidSouth Africa and are the only cities in Southiéd
having a rapid transit train. The Rea Vaya only rafe under the jurisdiction of the Johannesburg
Metropolitan City across many communities and micity centres. These two modes started operating
during 2010 when the FIFA World Cup was hosted dut8 Africa. They also operate along mixed land
used as well as major economic, institutional ayalad nodes such as the FNB stadium, Ellis par#tisia,
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Wits University, University of Johannesburg, FNEnkaity, Nedbank bank city, Carlton centre, Ros&ban
mall, Sandton convention centre.
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Fig 1: Region E and F, City of Johannesburg, Soutltda{Source: Researcher)

City of Johannesburg caters for both motorized and-motorized urban public transport. These are
Metrobus, Metrorail, Rea Vaya bus, Gautrain, Puftok-Tuk, Uber, Maxi taxis, Minibus taxis and
dedicated bicycles lanes for private bicycle cysli®Jrban public transport in the City of Johanneghis
used by the youth to commute to school, to gettwice centres and recreational areas; adultsromde

to work and recreational areas and by old agedetis to commute for leisure and to get to basiicEs.
However, for the purpose of this study these twa@soof public transport are examined on their cotamu
movement patterns in Region E and F of Johannegmantgcularly regulating focus between Sandton and
Park micro city centres.

Park station micro city centre is a major publeEngport interchange were passengers from all ofrézai
South Africa and Johannesburg transfer from traimd buses, buses to minibus taxis and more (SITPF,
2013). Park station situated in Braamfontein bardday Rissik, Wolmarans, Wanderers and Noord stiset
the largest public transport station in Africa. 8@m micro city centre is Johannesburg Central iz and
Business District and it is also regarded as tichest square mile in Africa’ (SITPF, 2013). Oviee tyears,
financial focus shifted from the Johannesburg CBL3andton City due to over population and urbamyec

in Johannesburg downtown. However, this has cawastl movements of people moving in and out of
Sandton therefore creating traffic congestion. Asesult, traffic volumes have increased betweerk Par
station and Sandton City and has caused a consnmararching traffic congestion problem.

2.2 Study methods

This exploratory study adopted a case study surgsgarch design. A mixed-methods research approach
was applied where quantitative, qualitative andiapdata was collected and analysed. The studynied

the applicability of geo-location based servicesdigtermining the movement patterns of commuters
particularly with the intention to compare Sandtand Park station centres. Questionnaires were
administered with Gautrain, Rea Vaya, Metrobus Baxis commuters. Key informant interviews were also
conducted with key informant personnel from Gauatfdianagement Agency (GMA), Johannesburg Roads
Agency (JRA) and Gauteng Department of Roads aadsport to give information on movement patterns
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of commuters in the Johannesburg Metropolitan itgta from Echo-Echo software was used to gather
social media comments on the urban public transpwtles and locations co-ordinates of where the
comments were made. The data in this study waysedhitatistically, thematically, semantically, tsgdy

and through time series. The study period is framudry to June 2016. The quantitative, qualitasime
spatial analysis was triangulated to yield vialelguits.

3 MODES AND HOW THEY ARE CONNECTED/MOVEMENT PATTERNS OF COMMUTERS

Over the years, urban public transport companies h@&come more innovative. The internet of things h
made it better for urban public transport usersaimmunicate with their service providers. The usgoaial
media has strengthened involvement and communicaticgociety about current affairs, business, slit
brand awareness and most importantly the role gfamisations in people’'s lives. The mosaic of
communication threads has allowed different stakkdre in urban public transport such as the Gautrai
Rea Vaya and Metrobus to thrive as smart urbanigtransport options that are reliable, efficientd safe
for commuters in the Johannesburg Metropolitan 8tycial media platforms such as Twitter and Fackbo
have also allowed urban public transport commuteidirectly confront challenges faced with urbarblju
transport service providers in real time hence ghentheir perceptions towards urban public transand
allowing the amount of urban public transport usergrow and thrive.

Fig 2: Network Nodes 2016 (Source: Echo-Echo, 2016

Figure 3 below is a location map of the City of dohesburg with an indication of the number of twestd
Facebook posts which have been made by commuterg the Gautrain and Rea Vaya bus. The different
coloured circles represent different number of te@ed Facebook posts and they are as follows:

e Blueicon =1 tweet or Facebook post.
e Blue = less than 10 tweets and Facebook posts.
* Yellow = less than 100 tweets and Facebook posts.
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* Red = less than 1000 tweets and Facebook posts.
¢ Pink = less than 10 000 tweets and Facebook posts.
e Purple =less than 100 000 tweets and Facebook.post

From Figure 3 below, it can be deduced that treeelot of social media activity taking place ie auteng
province, specifically between the JohannesburgRaatbria region. The map indicates that in Johsimmg
there is an accumulated 14 104 tweets and Facghugtk which have been made on the basis of trending
topics centred on the Gautrain and Rea Vaya. Tdufddbe a result of the integration of public thams in

the Central Business District (CBD).
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Fig 3: City of Johannesburg Twitter and Facebookg(3ource: Echo-Echo, 2016)
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Fig 4: Gautrain Social Media Usage graph (Soursen Source)

Therefore, more of the tweets regarding the topitshe Gautrain and Rea Vaya are from their commaute
and some from residents. Alberton (1820), Sandi®29), and Midrand (1391) also had the highest tisvee
and Facebook posts suggesting that commuters,dssgis and residents in and around the GautraiRead
Vaya stations have been posting topics about magketomplaints and compliments. These posts dlews
huge numbers made in locations were Gautrain dpesate such as Soweto, suggesting that there are
potential clients and need for expansion and iatiémr with Rea Vaya that is currently operatingthiat
area. In addition to feasibility studies and origind destination surveys, location based servieesbe
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effectively used to track movement patterns of cartems of urban public transport systems for theatife

use of urban public transport provision. Figureedoly shows social media usage of Gautrain commuters
who took part in the study. The graph shows thatethvere 60.72% commuters who used Facebook daily o
which 39.29% were females between the ages of 1328 and 21.43% were males between the ages of
19-29.

3.57% of females between the ages of 19-29 yea8 &7% of males between the ages of 40-49 yeaxb us
twitter daily. 7.14% of females between the aged®P9 years used both Facebook and Twitter Daly a
compared to 3.57% males between the ages of 1%86,y30-39 years and 40-49 years who used both
Facebook and Twitter daily. The total number of t&gin social media users who took part in the studye
89.28%.

Figure 5 below also show social media usage of\Rg@ commuters who took part in the study. The lgrap
shows that there was a total of 100% Rea Vaya cdaamawho used social media. A total of 57.69%
females and 42.31% were males used Facebook attelrtvil.54% females between the ages of 19-2%year
used Facebook daily and 7.69% females betweengie af 30-39 years used Facebook once in a while.
19.23% females between the ages of 30-39 year8%yf@males between the ages of 19-29 and 7.69%
females between the ages of 18 and less used bo#b&ok and Twitter daily. 3.85% females between th
ages of 40-49 years used both Facebook and Twitt in a while. 7.69% males between the ages-@919
years aswell as 3.85% males between the ages 8 y@ars used both Facebook and Twitter daily.3.85%
males between the ages of 19-29 years used bo#tbéeic and Twitter once in a while. 3.85% males
between the ages of 30-39 years used twitter anaenhile. 11.54% males between the ages of 30eagsy
3.85% males between the ages of 40-49 years; 3n8&l%s between the ages of 50-59 years aswell §%03.8
males between the ages of 60 years and more usledrdcebook once in a while.3.85% males between the
ages of 19-29 years used both Facebook and Twittex in a while.

25.00% . .
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m>60
5.00%
I I I 19-29
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Fig 5: Rea Vaya Social Media Usage graph (Sourcen Seurce)

These statistics reaveal that most of Gautrain cot@re use social media as compared to Rea Vaya
commuters and have contributed vastly to the polstained from the Echo-Echo software aswell as Co-
ordinates. The co-ordinates were converted intpesfites that were in turn used to create the fetatistics

and krigging maps. These maps show hot and colis spal help to track movement patterns of commuters
using urban public transport and from the survegstjons about origin and desination were included t
validate locations and create a map with possifiléess eminating from different locations to Sand®@ark

station and nodes in between.
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Figure 4: Gautrain Count in polygon for wards (S®utOwn source)

Figure 4 above shows hot spots extending from Eagtehannesburg towards Park station and from Park
station through Rosebank and into Sandton. Thessputs are a result of the high frequency of postde

on the Gautrain stations namely Park station, RodeBtation and Sandton station. Furthermore, there
hot spots on the Eastern and Western parts of Btkon, Rosebank and Sandton indicating high
concentration of posts possibly by commuters ofGlaatrain. This is an indication that people maongarf

the East and West parts of Park station, RosebaghiSandton station to commute on Gautrain for difie
purposes hence the need for Gautrain expansiohegetareas is important. Although the wards vividly
represent the hot and cold spots, they visuallpataepresent real world settings as the shapeeofvard is
challenging to match in density per square Kilometr

0 17535

Fig 5: Gautrain focal statistics 6 months (Soufaen source)

However, this challenge is corrected by overlayenfishnet that analyses the wards in the Johanmgsbu
metropolitan city per 500 metres squared. Figuab®se shows the time series analysis over 6 mdrahs
January to June 2016 respectively. Hot spots amtifted mainly in Johannesburg, Rosebank and $andt
However, there are also hot spots identified imsmaot serviced by Gautrain such as Randburg, \&tesid
Auckland Park, Mayfair west, Norwood, Fairway, Bmgton and Greenside. The identified hot spots are
areas of interest showing high concentrations ofirnaters even though Gautrain does not provide crvi
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for some of these locations, therefore suggestiag people move from these locations to Park statio
Rosebank station and Sandton station.

Figure 6 below shows hot spots scattered from Né/#st of Sandton, South East and central Johanrgesbu
towards Park station. These hot spots do not cavernder area, this may be caused by the minimal
frequency of posts made on the Rea Vaya bus ssatiamely Park station, Rosebank station and Sandton
station. Furthermore, there are hot spots on tlsteBaparts of Park station indicating high coneign of
posts made by commuters of the Rea Vaya. The Weptats of Sandton such as Alexandra township hot
spots, this reveals the great need for Phase 1edRea Vaya to start operating so that localsusanit to
travel from Sandton to Park. There is an indicatlmt people from the East and West of Sandtonaciyin
need of Rea Vaya to commute to various placestefast hence the need for Rea Vaya expansion to the
Jukskei Park and Bryanston areas is important.réigufurther shows cold spots in most of Johanngsbu
city, the low concentrations reveals less actioityRea Vaya in most areas in Johannesburg, althihegé

are Phases of expansion to be developed and cadpletthe future, the current need for Rea Vaya is
prominent.

- — e Kilometres
01.2825 5 75 10 ST s v

Fig 6: Rea Vaya focal statistics 6 months (Souraen Gource)

Figure 6 shows the time series analysis over 6 Insofitom January to June 2016 respectively. The most
prominent hot spots are identified mainly in Johesfourg, Nasrec, Jukskei Park, Dusberry, MayfairtWes
Berea, Southdale area, Littlefillan, Sandton, Afeka, Lyndhurst, Crown Gardens, Bryanston, Parktown
Fairway. The identified hot spots are areas ofré@ste showing high concentrations of commuters even
though Rea Vaya does not provide services for dbeee locations, therefore suggesting that peopkeem
from their locations using other modes of transpmdet to Rea Vaya to travel only in the Johanree€QBD

and areas such as Soweto, Auckland Park, Park ©Ovesta and areas in between them. Although these i
Rea Vaya route nearly reaching its final stageooistruction linking Park station and Sandton thtolguis
Botha Avenue, it is not yet operatinal.

Figure 7 shows hot spots concentrated in the Jasding inner city as well as some parts of thedEast
Western and Southern Johannesburg area. Howeeee, éine cold spots of low concentrations as the hot
spots stretch outwards towards far North and Sotitohannesburg. The time series analysis fromaignu
to June 2016 shows an uneven but consistent distibwere cold spots are mainly in the Sandtomoreg
while hot spots are concentrated in the East, \Wedtcentral Johannesburg (see Figure 7). The éestt

and central Sandton had even distribution of cplotsfrom January to June 2016. More hot spotsnare
Park station, Johannesburg CBD, Johannesburg B&stt and South as compared to more cold spots in
Sandton area from January to June 2016 (see Figure
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Fig 7: Gautrain Krig 6 month (Source: Own source)

I S . ;
[ e i
{ A

k.

N

Legend

- Bus stop

Value
High &

e Kilometres
01.2825 5 78 1 o

Fig 8: Rea Vaya Krig 6 months (Source: Own source)

Figure 8 above shows uneven depictions of coldradspots on geo-statistical analysis conductethen
Rea Vaya. This is due to the small amount of tweet$ Fascebook posts obtained from the Echo-Echo

software made on the Rea Vaya. The map show asdigsied on geo-locational coordinates of posts made

from January to June 2016 respectively. Hot spmsvasible only in the inner city and Eastern pats
Johannesburg; cold spots were more prominent irsémelton area. Hot spots were more noticeble ik Par
station, Parktown, Booysens, Mayfair west, Aucklgadk, Greenside and Rossmore. Most of the coltspo
were in Randburg, Alexandra, Rosebank, Sandton anebareas in the North of Sandton. this may leetou
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Fig 9: Origin and destination Gautrain commuteu{8e: Own source)

Origin Percentage
Johannesburg CBD 8%
Alberton 8%
Doornfontein 15%
Braamfontein 8%
Germiston 15%
Yeoville 8%
Westdene 8%
Pretoria Silverton 7%
Thembisa 8%
Danville 7%
Randburg 8%

Table 1: Origin of Gautrain commuters (Source: Geuarce)

Fig 10: Origin and destination Rea Vaya commuteosi(&: Own source)

Origin Percentage
Windsor East 7%
Johannesburg CBD 4%
Soweto 13%
Doornfontein 7%
Alberton 3%
Germiston 3%
Rosebank 7%
Auckland park 7%
Hillbrow 8%
Apel 3%
Hyde Park 3%
Sunninghill 3%
Brixton 3%
Norwood 4%
Melville 3%
Kew 3%
Harare 3%
Westdene 3%
Zimbabwe 3%
Joe Slovo 3%

Table 2: Origin of Rea Vaya commuters (Source: Oaurce)

Table 1 shows the origin of Gautrain commuters ¥duk part in the study. Their destinations weremntyai
Park, Rosebank and Sandton stations in order tovkmbere they are going when travelling between
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Sandton and Park station. The percentages in 1atvere then used to digitize the map (see figupettiat
shows 3 possible routes originating from point®gins of Gautrain commuters forming catchmentare
for possible expansions and developments. Tableo®s the origin of Rea vaya commuters who took part
in the study, their destinations varied. A majauss was that Rea Vaya has not started operatingebpt
Park station and Sandton through a direct link, éx@w posts about Rea Vaya have been made in aseas n
serviced by Rea Vaya hence this shows that people ritom these areas use Rea Vaya when travelling i
the Johanneburg CBD, Soweto area, Doornfonteiribtdilv, Auckland Park, Parktown, Cresta areas and
there is need for expansion of Rea Vaya to themticeent areas in Table 2 (see figure 11).

Figure 11 and figure 12 is a representation of iptessrigin and destination areas of Gautrain ard Raya
commuters who took part in the study. From the magan deduce that from each location, a commuter h
two or three possible routes that they can takenwthevelling between Sandton and Park station. &hes
routes may be direct links from their origin to ithdestinations on may be interconnected throudgierot
stations as possible routes to reach the destnsatibchoice conviniently. These two modes of urpablic
transport constantly need to track their commutevement due to change in origin and destinatiores ov
time hence the idea of location based servicegpcable in tracking commuter movement pattermsugh
geo-locational patterns that show hot and coldsspbhte idea is for the service provider to reachtou
commuters wether in the form of expanding servimresontracting emergency and temporary urban public
transport in times when needed most such as tijaffis aswell as tracking social media feeds usingtion
based services analysis software such as Echo-tecimanage their social media platforms effectively
which inturn renders real time and effective sextm many of its commuters and the public at large.
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Fig 11: Gautrain Movement of commuters (Source: Gamrce). Fig 12: Rea Vaya Movement of commutersi@&o Own source)

4 CONCLUSION

Access to the world is at our finger tips. Develepinis at our disposal, through innovative gadgath as
cellphones, laptops and tablets, anywere in thédwastyone can communicate, share information ankkema
the world a better place. Transport development ihggoved over the years to more sustainable and
intelligent systems. To achieve sustainable tramspgstems, there is need to continously improve
transportation and transport systems, hence findimyinient and efficient means of acquiring infation
through big data has become pivotal in improviransportation, transport systems and other areas of
development in general. This study has presentad Iboation based data obtained from social media
platforms such as facebook and twitter can be tgemiodel the points of origin as well as movement
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patterns of Gautrain and Rea vaya commuters inJthannesburg Metropolitan city particurly between
Sandton and Park station. Moreover, this studyéesaled that beyond the study area, a lot nedldsestds

to be done in developing urban public transporeeisly in the outskirts of Johannesburg inner eihd
Sandton CBD.

Hot spots are identified mainly in Johannesburgsé®ank and Sandton area. However, there are also ho
spots identified in areas not serviced by Gautsioh as Randburg, Westdene, Auckland Park, Mayfair
west, Norwood, Fairway, Bryanston and Greenside iflentified hot spots are areas of interest shgwin
high concentrations of commuters even though Grwutlaes not provide service for these locations,
therefore suggesting that people move from thesatitns to Park station, Rosebank station and $andt
station. Furthermore, hot spots are identifiedams parts of Johannesburg CBD, Mayfair West, Pankto
Alexandra, Sandton, Fairway, lastly between Dusbard Littlefillan. However, there are also hot tspo
identified in areas not serviced by Rea Vaya sushDasberry, Sandton, Jukskei Park, Littlefillan,
Alexandra, Fairway, Bryanston and Lyndhurst. Theniffied hot spots are areas of interest showimgg hi
concentrations of commuters even though Rea Vags dot provide services for some these locations,
therefore suggesting that people move from theations using Rea Vaya to travel betweem Parkostati
and Sandton. There are many areas that are mazgehdtom Gautrain and Rea vaya bus development in
the Johannesburg Metropolitan city, reasons mayhbethere is no market for these services to Busta
operational costs. On the contrary the model sHmtspots for locations that need services fromt@au

and Rea vaya and are currently not serviced. Assalt; Location Based Data (LBS) is applicable in
determining movement of commuters and may assidtyeisted professionals and stakeholders when
making informed decision in development.

The data used in this study was conducted for a pariod of 6 months from January 2016 to June 2016
Moreover, there is need to increase the time pdoodurther studies especially for all Regionstioé City

of Johannesburg to increase accuracy and validlitgsults and to track variations between time quigiin
different locations. Although the model has protkdt LBS are applicable in determining the movement
patterns of Gautrain and Rea vaya commuters bet@aadton and Park station, it has also revealdd tha
LBS provided is highly dependent on geo-locatiawdrdinates which needed to be accurate. In thidyst
gaps were identified from the data collected froBSL The LBS data had some unidentified variables th
caused errors when processed, as a result thexeledizd to be cleaned and only data that had gatidoc
co-ordinates was used to create the maps. In additihe posts from social media posts are notngtati
wether people who post are actual Gautrain and YR®sm commuters or are possible commuters. In
summation, this study discussed and examined tpkcapility of location based services in determai
movement patterns of commuters in Johannesburglldttan city.
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