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ABSTRACT 
 

The eThekwini Municipality’s (EM) vision is to be Africa’s most caring and liveable city by 
2030. In support of this vision from a transport perspective, considering that the majority of 
commuters within EM depend on public transport (PT) for their livelihoods, the eThekwini 
Transport Authority (ETA) is taking great strides to better understand, plan and provide PT. 
This in turn means that relevant data is required. The Public Transport Planning (PTP) 
branch of the ETA has identified that whilst sufficient relevant PT-related data exists, 
innovative methods for better integrating and representing this data is required so that 
certain important PT-related tasks can be undertaken easier and quicker yet to a high level 
of confidence. To this end, the PTP branch has begun using spatial representation of PT 
data. Spatial mapping and representation of data is in itself an activity requiring specialised 
tools and skills, and is quite complicated for professionals who are not proficient with 
Geographic Information System (GIS) software. The PTP branch therefore resorted to using 
the ETA’s Smart Portal, a GIS-based tool developed by the ETA, to display PT datasets 
simultaneously with datasets of other departments of the ETA and/or other service units of 
EM, thus facilitating the undertaking of PT-related tasks in a more informative and efficient 
manner. 
 
1. INTRODUCTION 
 
The PTP branch (hereafter referred to as PTP) of the ETA is responsible for planning PT 
services and infrastructure for the EM. This responsibility is multi-faceted, and includes 
conducting a number of PT-related tasks using spatial representation of data. 
 
Spatial representation of PT data by means of desktop GIS software has proved to be a 
huge step forward in terms of capturing PT information and performing PT tasks. However 
challenges with conventional GIS spatial mapping techniques such as specialised skill and 
software requirements, amongst others, served as the opportunity for PTP to explore 
smarter spatial mapping techniques for conducting PT tasks. 
 
The ETA’s Smart Portal, a web-based GIS platform, was identified as a readily available 
option that PTP could use. PTP introduced PT datasets into the portal and conducted a 
series of PT tasks. A number of significant benefits were derived from the use of the Smart 
Portal. 
This paper will therefore: 
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 describe conventional techniques/methods of performing particular PT tasks and 
highlight some shortcomings of these techniques 

 describe the ETA’s GIS portal as a smarter form of spatial mapping and 
representation 

 describe PT tasks undertaken using the Smart Portal as well as the benefits derived 
 discuss how the Smart Portal will be used to perform further PT tasks in future 

 
 
2. CONVENTIONAL METHODS OF PERFORMING CERTAIN PT TASKS AND 
ASSOCIATED SHORTCOMINGS 
 
The activities for which PTP is responsible include but are not limited to: 
 

 conducting site investigations to respond to requests from the public for provision of 
PT services and/or infrastructure 

 provide direction to developers regarding the accommodation of PT services and 
infrastructure requirements in the preparation of their development applications 

 reviewing and commenting on PT operating licence (OL) applications  
 assess characteristics of particular geographical locations where PT interventions are 

required and/or are causing challenges 
 
The conventional way in which the ETA has been performing these tasks is as follows: 
 

 use Current Public Transport Records (CPTR) information to identify parameters 
such as origins, destinations and PT routes, and to assess PT supply 

 request PT Supply information from the Provincial Regulatory Entity (PRE) 
 conduct regular site visits and inspections 
 appoint service providers to undertake certain PT tasks 
 in absence of relevant data, use past data and studies to make sound assumptions 

for performing PT tasks 
 
While the use of the above data sources and methods for undertaking these PT tasks are 
acceptable, there are a number of shortcomings with these approaches/methods such as, 
but not limited to, the following: 
 

 Current conventional approach is predominantly a manual process and is therefore 
time consuming 

 CPTR information is contained on a stand-alone information management tool. Many 
reports need to be printed and aligned to provide meaningful information 

 Information from the PRE is incomplete and not in alignment with the format of 
information that PTP has. Therefore very difficult to use this information meaningfully 

 Site visits are meaningful activities, but the drawback is that one would need to spend 
considerably long hours on site, and in many cases go to site over a number of 
different days, to get a real sense of what is actually occurring on site. Safety is also 
a major concern as a large proportion of routes and facilities are located in very 
dangerous areas. 

 Appointment of service providers to conduct tasks such as feasibility assessments 
and PT surveys is very time consuming as it can take up to 6 months before an 
acceptable scope of work and tender document can be prepared, and a further 3 to 
6 months before an appointment can be made owing to Supply Chain Management 
(SCM) processes. 
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3. USING THE SMART PORTAL TO PERFORM PT TASKS  
 
3.1 Introduction 
 
Over the past two years, PTP has been working on a number of approaches for performing 
the tasks described in Section 2 in a smarter way. In assessing the characteristics of PT it 
was found that the provision of PT services and infrastructure are influenced by factors such 
as: 
 

 Land use 
 Safety and environmental characteristics 
 Geographical location 
 Topography 
 Geometric characteristics 

 
It was also found that data relating to the above factors are available, but were either 
individual GIS shapefiles or captured on many stand-alone information management 
systems within ETA and across other service units of EM. PTP identified that there is a need 
for smarter innovations to allow these shapefiles and datasets to be integrated so that the 
large variety of data could be made readily available on a single platform. 
 
Furthermore, considering that spatial representation of data provides the greatest 
opportunity for assessing PT in relation to factors as listed above, PTP began exploring 
smarter spatial data representation techniques. This exploratory work led to the investigation 
of the ETA’s Smart Portal. 
 
3.2. The Smart Portal 
 
The ETA’s Smart Portal is a GIS-based tool that was developed by the ETA to allow large 
numbers of differing datasets of the ETA and other service units to be spatially represented 
simultaneously so that projects and interventions of the ETA could be monitored and 
evaluated, as well as to assess the relationship(s) that exist between projects and initiatives 
of the ETA and those of other service units. 
 
The types of layers that were available on the tool before PT information was introduced 
included, amongst other types of information, the following: 
 

 Traffic signal locations 
 Accident locations 
 Location of schools 
 CCTV camera locations 
 Integrated Public Transport Corridor (IPTN) routes and stations 

 
In developing the tool, the ETA contracted a professional service provider to develop the 
specialised GIS portal, as well as to facilitate the uploading of data onto the portal. All back-
end work including maintenance of the tool is facilitated by the service provider. On the front-
end of the tool, a user simply uses click boxes on a data layer display window to either 
activate or deactivate various layers of information. This setup renders the portal very easy 
to use, and while it is a GS-based tool, no formal GIS experience is required to perform 
tasks using the tool. 
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3.3. Public Transport Information in the Smart Portal 
 
Considering the opportunities that the tool offers, PTP therefore introduced PT data into the 
tool to perform certain PT tasks. PTP brought in its 2012 CPTR datasets which contains a 
wide variety of PT information including PT facility names and locations, operator 
information, route information and amenities information.   
 
3.4. PT tasks performed using the Smart Portal 
 
a) Assessment of existing PT facilities and routes 
 
The PT Facilities and Routes information from the CPTR data was displayed as individual 
layers on the portal. When each of these layers is selected, all facilities and routes contained 
in the respective layers are displayed. The tool allows the user to search for particular 
facilities and/or layers and allows the user to: 
 

 Click on a facility/route to display information pertaining to the facility/route 
 Zooming in and out of the facility/route and switch between basemap views to 

conduct qualitative assessments such as assessing site terrain conditions, checking 
availability and condition of non-motorised transport infrastructure, etc. 

 
Figure 1 demonstrates how the portal displays the PT Facilities layer. Figure 2 demonstrates 
how the portal displays the PT routes layer. 
 
 

 
Figure 1: PT Facilities layer. 
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Figure 2: the PT Routes layer. 
 
b) Assessment of impact of proposed IPTN feeder routes on existing PT routes 
 
The ETA is currently rolling out Phase 1 of its IPTN network. An activity as part of the 
operational planning and stakeholder engagements for the rolling out of the first corridor of 
Phase 1 is to determine which existing PT routes will be affected by the rolling out of the 
feeder network of the new IPTN trunk-and-feeder service.  
 
The portal was used to simultaneously display the existing PT routes with the proposed 
feeder network, and assessments could be done to identify which of the existing routes were 
affected. The portal is still being used to conduct these type of assessments, and this 
information will be used to inform decisions such as rationalising of services, identification 
of affected operators, compensation to the industry, etc. 
 
c) Assessing relationship between accidents and PT 
 
Pedestrian accidents are a common occurrence within EM. Considering that the majority of 
commuters within EM use PT, PTP pursued the assessment of the occurrence of pedestrian 
accidents at significant PT nodes. The Pinetown CBD was assessed, as it is a major PT hub 
and also the southern end point of the first IPTN corridor. The existing PT routes and facilities 
were selected, and the pedestrian accidents overlaid to relate PT to the pedestrian 
accidents. This is shown in Figure 3. The portal allowed PTP to verify that the main PT nodes 
within the Pinetown PT precinct were also the locations for the highest occurrence of 
pedestrian accidents. This information will now be used to firm up the roll out plan of this 
first corridor to ensure that the necessary mitigation measures are in place at these points 
to ensure that pedestrian safety is improved. 
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Figure 3: Pedestrian accidents at PT nodes in Pinetown 

 
 
PTP has also used the portal to perform the following activities: 
 

 assessment of number of PT routes utilising the same road link 
 assessment of different modes of PT using a common road link 
 qualitative assessments in the process of evaluating PT plans and development 

applications 
 assessment of pedestrian accidents at various locations, e.g. at PT nodes, at 

locations without non-motorised transport (NMT) infrastructure, at particular land 
uses such as school, etc.  

 assessing requests for PT infrastructure such as laybyes, etc. 
 assessing site requests spatially before going out to site 

 
 
4. BENEFITS OF CONDUCTING PT ASSESSMENTS USING THE SMART PORTAL 
 
The following benefits have been derived to date from performing PT tasks using the tool: 
 

 a variety of datasets are able to be quickly and easily displayed simultaneously 
 user-friendly and quick response. No formal GIS experience required 
 spatial mapping with associated attribute information available at a click. 
 do not need to consult several department or use several different datasets and 

platforms as all information now available on one platform 
 allows for more comprehensive qualitative assessments to be done 
 reduces the need for appointing external service providers to conduct particular 

investigations and surveys. This also reduces the delays and costs associated with 
conducting certain assessments 

 web-based functionality makes the tool available to anyone requiring to us it without 
the need for specialised software 

 allows a user to share particular data overlays with other users 
 reduces time and cost associated with conducting site investigations 
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5. FURTHER PT TASKS THAT CAN BE PERFORMED 
 
The use of the Smart Portal has allowed PTP to perform PT tasks in a simpler and quicker 
way. PTP has identified that a great number of PT-related activities can now be done using 
this portal, such as: 
 

 identification of major PT nodes 
 performing TOD related assessments 
 identification of sites for installing PT survey and monitoring infrastructure for 

collecting information on an on-going basis 
 assess PT routes where traffic congestion is a major problem to determine mitigating 

measures and measures to prioritise PT 
 introduce PT infrastructure data layers to facilitate asset monitoring activities 
 use the tool to match CPTR information with information received from the PRE 
 introduce a static layer of PT link volumes from existing macro-models to serve as 

basis for qualitatively assessing PT demand against PT supply 
 identify corridors for pursuing integrated corridor development initiatives 
 Identifying operators affected by roll-out of IPTN 
 Assess NMT requirements across EM 

 
6. OPPORTUNITIES FOR FURTHER DEVELOPMENT OF THE TOOL 
 
Many opportunities exist with a tool such as the Smart Portal to develop it to become a smart 
technology for PT. An opportunity that can readily be pursued is as follows: 
 

 The portal can be made available to the public as a smart mobile application for 
getting PT information for basic public transport services within EM 

 
7. CONCLUSION 
 
In its endeavour to better plan PT using innovative technologies, the ETA has begun using 
its Smart Portal to perform PT tasks. By introducing PT information into a platform that allows 
for differing and wide-ranging datasets to be displayed simultaneously, the ETA has been 
able to perform PT tasks more  in a more informative and efficient manner.  
 
Whilst the portal is a GIS-based platform, it is extremely user-friendly and requires little or 
no real GIS-related skills.  The portal also is readily available to be used by an unlimited 
number of users and is not constrained by specialised software requirements by virtue of it 
being web-based. 
 
Using such an approach to performing PT assessments eliminates the need for consulting 
a host of individual datasets, models and studies. PT assessments and tasks can now be 
done considerably and comparatively quicker than conventional means. 
  

37th Annual Southern African Transport Conference (SATC 2018)
Proceedings ISBN Number: 978-1-920017-89-7
Produced by: Jukwaa Media : www.jukwaa.net

9 - 12 July 2018
Pretoria, South Africa

787



REFERENCES 
 
Vela VKE, 2011. Development of guidelines for Public Transport facilities and standard 
operating procedures for the design of bus and mini-bus taxi facilities and holding areas. 
 
Ethekwini Transport Authority Public Transport Management information Tool (PTMIS). 
Available on the web at http://10.10.9.71:8086/  

37th Annual Southern African Transport Conference (SATC 2018)
Proceedings ISBN Number: 978-1-920017-89-7
Produced by: Jukwaa Media : www.jukwaa.net

9 - 12 July 2018
Pretoria, South Africa

788


	Cover
	Review
	Review Process
	Reviewers
	List of Reviewed Papers

	Organising Committees
	Uber Report (Sponsor)
	SEARCH
	CONTENTS
	Plenary Presentations
	The Road Construction Sector’s Contribution to the Transport Future that we Desire
	Beyond Mobility: Toward Prosperous, Livable and Inclusive Urban Futures
	The Role of Air Transport in the Strategic Development Mix of South Africa

	1a: 4th International Conference on Transport: Infrastructure
	The Third Report Card: Transport Fixed Infrastructure Results and Conclusions
	An Economics-based Road Classification System for South Africa
	Proposed Method to Calculate Asset Values for Road Structures
	Investigation of Flood Effects on Road Performance: A Case of Arusha, Tanzania
	Bhutanese Road and Bridge Resilience to Floods and Landslides – First Suggestions for
	Consequences of Delayed Maintenance of Pavement Networks
	Porosity and Permeability Evaluation of Pervious Concrete using Three-Dimensional X-Ray
	Development of Warm in-Place Recycling Technique as an Eco-Friendly Asphalt

	1b: Treasury Session - Public Transport and Spatial Transformation
	No Papers Available

	1c: Rural
	Influencing Factors for Future Youth Entrepreneurs: A Conceptual Framework for the Transport Industry
	Empowerment of Women in the Transport Sector Value Chain: Lessons for Policy and Practice
	Locked-Up Gains and Missed Opportunities: A Rapid Review of the 2007 and 2018 Versions of the Rural Transport Strategy for South Africa
	The 4th Industrial Revolution, Improve your Skills or be Deemed Irrelevant
	Passenger Transport by Light Delivery Vehicle (LDV) in the Vhembe District Municipality of Limpopo Province, South Africa
	Exploring Industry’s Contribution to the Labour Intensive Construction of Low Order Rural Community Access Roads
	Scientific Approaches to Link the Targets Identified in NATMAP and NITSF to Measurable and Comparable Annual Targets Applicable to the Local Municipality Sphere of Government

	1d: Freight and Logistics
	Interventions to Improve Freight Vehicle Road Safety in Ethekwini Municipality
	Drive: A Distance-Based Road User Charge Voluntary Experiment
	Geotrack: An Efficient Simulation Tool for the Analysis of Heavy Vehicle Manoeuvrability
	The Truth about Piracy
	3D Printing Impacts on South African Third Party Logistic Service Providers

	2a: 4th International Conference on Transport Infrastructure
	Laboratory Evaluation of Road Construction Materials Enhanced with Nano-Modified Emulsions (NMES)
	Development of a New Laboratory Accelerated Machine-Multivariable Accelerated Abrasion Machine
	An Investigation of Aggregate Degradation in a High Stress Field
	The Effects of Angularity of Coarse Aggregates on Asphalt Mixture’s High-Temperature Performance and Compaction Performance
	Evaluation of Stiffness of Cement Stabilized Granular Lateritic Soils using Ultrasonic Pulse Velocity (UPV) Test
	Importance of the Zero Point in DCP Testing of Structural Capacity of Flexible Pavements
	Finite Element Analysis of Effects of Asphalt Pavement Distressers on FWD Dynamic Deflection Basin
	Effect of Moisture Content and Rock Content on the Resilient Modulus of Weathered Phyllite Fillers
	Research on Uneven Settlement of Subgrade with Micro-Piles
	The Application of Semi-Continuous Post-Tension Pre-Stressing Box Girder Bridges in Africa
	The Economic Importance of an Optimal Road Investment Policy in South Africa

	2b: Urban and Public Transport
	Can Personal Travel Planning Shift Mode Choice and Travel Behaviour? Lessons from an Employee Programme for WWF South Africa
	Improving the Provision of Transport for Youth with Disabilities in Cape Town
	The Relationship between Transit-Oriented Development, Accessibility and Public Transport Viability in South African Cities: A Literature Review and Problem Framing
	Decades of Learning from Trends in Land Use and Travel: Travel and Transport Demand Estimation in the City of Tshwane
	Integrating Land-Cover Data with Data on Population and Household Characteristics to Assess Densification along the BRT Route in the City of Tshwane
	Comparison of New Peak Hour Trip Generation Rates with Existing Rates in the South African Trip Data Manual
	The Spatial Trend Associations between Socio-Economic Factors and Households’ Travel Pattern in Gauteng
	Progressive or Regressive: Efficacy of Innovative Urban Public Transport Systems on Urban Mobility in the City of Tshwane
	The Effect of Smog Pollution on Transport Mode Choice: A Case Study of Xi’an, China
	Equity in Transport Planning: Are we Asking the Right Questions?
	Uberpreneurship: To Brand or Not Brand, that is the Question

	2c: Rail
	Rail Commuter Service Quality in South Africa: Results from a Longitudinal Study
	A Case Study on Platform-Train Interface Occurrences at a Metrorail Passenger Station
	A Review on the Current Condition of Rail Infrastructure in South Africa
	The Influence of Ballast Fouling on Track Settlement
	Development and Calibration of a Wireless, Inertial Measurement Unit (Kli-Pi) for Railway and Transportation Applications

	2d: Traffic Management, Safety and Security in Combination with the Road Safety Audits in SA
	GIS based Identification of Hazardous Locations in the Western Cape
	Evaluation of the Safety Benefits of the Exclusive and Concurrent Green Man Phasings for Pedestrians in Cape Town
	Horizontal Road Markings and Autonomous Driving – Back from the Future
	Analysing Road Fatalities Impacting Children Aged 0-17 in the Case of Gauteng: A Three-Year Analysis (2015-2017)
	RTMC/ SARF/ SANRAL Road Safety Audits in South Africa Workshop : Road Safety Tools
	RTMC/ SARF/ SANRAL Road Safety Audits in South Africa Workshop : Road Safety Audit Training in South Africa
	RTMC/ SARF/ SANRAL Road Safety Audits in South Africa Workshop: Formalisation of Road Safety Audit Processes in South Africa
	RTMC/ SARF/ SANRAL Road Safety Audits in South Africa Workshop : Review and Formalisation of South African Road Safety Audit Guidelines

	3a: Public Transport and Paratransit
	Exploring the Design and Management of Learner Transport Services
	Evaluation of National Road Network Funding in Namibia: The Curse of Efficient Road User Charges
	Activity Participation and Perceptions on Informal Public Transport and Bus Rapid Transit in Dar Es Salaam City
	Understanding the Operational Characteristics of Paratransit Services in Accra, Ghana: A Case Study
	Passenger Satisfaction with Minibus-Taxi Feeder Services at the Mitchells Plain Public Transport Interchange in Cape Town
	Tools to Assist in Determining Business Values of Individual Minibus-Taxi Operations in Rustenburg, North-West, South Africa
	Towards a Stated Choice Methodology to Determine Minibus-Taxi Driver Willingness to Provide Off-Peak Feeder Service
	Beyond BRT: Innovation in Minibus-Taxi Reform in South African Cities
	Success and Delay in IPTN Projects: Case Study Analysis of Three South African Cities

	3b: Traffic Engineering
	Traffic Impact of Pedestrianisation in Stellenbosch
	Traffic Impact of the its Time Event
	Factors That Influence the Geometric Detection Pattern of Vehicle-based Licence Plate Recognition Camera Systems
	Intelligent Transportation System as an Effective Remedy to Improve the Public Transportation in South Africa
	Perceptions of the Factors Causing Traffic Congestion and Plausible Measures to Alleviate the Challenge in Bloemfontein, South Africa

	3c: 5th China Africa Co-Operation Forum
	No Papers Available

	3d: Aviation
	Trends in International Aviation Research
	Airline Network-based Modeling Aspects and Methodologies for Multidisciplinary Optimization
	The Cost of Knowledge
	A New Concept for a Vertical Take Off and Landing Business Jet
	Aerospace Technology: Crystal Ball Gazing
	Applications for Remotely Piloted Aircraft Systems

	4a: Integrated Public Transport Networks: Mapping, Data and ICT
	Measuring Individuals’ Travel Behaviour by Use of a GPS-based Smartphone Application in Dar Es Salaam City
	Public Transportation and Land Use Impacts on Accessibility for Sustainable Public Transportation System in Bloemfontein
	Smart Spatial Data: Performing Public Transport-Related Tasks using the Ethekwini Transport Authority’s Smart Portal
	Mapping Minibus-Taxi Operations at a Metropolitan Scale – Methodologies for Unprecedented Data Collection using a Smartphone Application and Data Management Techniques
	Future Transportation — Human-Like Transportation
	Operation Optimization Considering Order Cancellation and Ticket Discount for on-Demand Bus System
	Identification of Trip Characteristics in Urban Rail Transit System using Wifi Information
	Solutions to Public Transport Challenges: The Solution of Urban Public Transportation - The Development and Application of BRT
	Towards a Desired Transport Future: Safe, Sufficient and Affordable
	Towards a Desired Transport Future: Safe, Sufficient and Affordable
	Future Urban Transport: Bicycle Viaducts
	Promoting Low-Carbon Transport in African Cities. A Discussion Paper on the State of Urban Transport and Potential for Cycling in Cities
	Impact of Minibus Taxi Scheduling on Route Efficiency

	4b: International Society for Weigh-In-Motion Workshop(IS-WIM)
	International Developments in WIM
	South American Applications of Strain Gauge Based WIM
	Adding Value to High Speed Weigh-In-Motion – Intelligent Enforcement the N3 Speed over Distance Integrated with Weigh-In-Motion
	WIM for Direct Enforcement in Brazil
	Weigh-In-Motion Enhancement Scenarios within the its Environment
	New International Standard on WIM
	Calibration and Quality Management of WIM Data
	Re-Engineering the Use of Road Networks Through on-Board Mass (OBM) Systems
	Commercial Vehicle Screening for Anomalous Tires: Weigh in Motion and Additional Screening Parameters / Tire Anomaly and Classification System (TACS) for Detection of Tire Problems
	Status of SIM Technology in South Africa and it’s Implementation in Accelerated Pavement Testing (APT)


