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ABSTRACT 

Providing convenient and safe access to public transport stations is an important means to 
increase accessibility and improve public transport patronage. It is important to assess 
accessibility on a fine-grained level and a visual assessment of the walking and cycling 
catchments around public transport stations is the easiest way to communicate this level of 
accessibility. Using open-source web-based tools, we generated and visualised walking and 
cycling catchments to Auckland’s public transport stations for public use and input, available 
here: http://catchies.mrcagney.webfactional.com/. With this website, one can visualise, inter 
alia, the walking catchments for each station in Auckland as well as underlying information 
such as population, catchment area and walking and cycling injuries. Further enhancements 
will be made to this tool prior to the Conference and it will be demonstrated during the 
authors’ presentation. After the desktop analysis, it was necessary to ‘ground-truth’ the 
visualisations with on-site investigations to identify any physical or safety barriers to walking 
and cycling within the catchments to better design for station access. Using New Lynn and 
Glen Innes stations as examples, physical interventions were proposed to enhance the 
walking and cycling experience and accessibility to these locations. 

INTRODUCTION 

PROBLEM 

Many public transport journeys start or finish with a walking or cycling trip. With the 
implementation of the New Network, rail electrification, rail station improvements, and the 
City Rail Link, there is an important opportunity to provide better pedestrian and cycling 
access to stations, to leverage these recent public transport investments as a means to uplift 
public transport patronage on Auckland’s network towards the envisaged 140 million trips per 
year in the Auckland Plan (Auckland Council 2012). 

However, the quantity and quality of pedestrian and cycling access to key public transport 
stations in Auckland were hitherto unidentified in the literature. As such, it was difficult to 
ascertain the actual routes traversed to reach these destinations over typical walking and 
cycling distances (quantity). Moreover, while it can be argued that typical walking or cycling 
routes to stations could be estimated from a bird’s eye’s perspective on a map, there was an 
absence of information concerning the quality of the walking and cycling journey to stations. 
That is, potential pedestrian and cycling hazards, undesirable path quality and lighting, and 
unsafe intersections that may be encountered during a walking or cycling journey to stations.  

In the absence of such data, it can be difficult to understand whether there are existing 
barriers that inhibit or discourage walking and cycling access to public transport stations. On 
the other hand, targeted interventions at addressing these barriers are required to be most 
effective, as resources are limited. The identification of barriers that affect the quantity and 
quality of walking and cycling accessibility, therefore, forms an important initial step into 
formulating appropriate walking and cycling interventions that can complement recent 
investments into public transport in Auckland.  

METHODOLOGY 

A two-step methodology was adopted to assess both the quantity of the walking and cycling 
catchments in terms of the size and breadth of walking accessibility at a given distance, as 
well as the quality of accessibility in terms of identifying hazards and other undesirable 
qualities that contribute to an unpleasant or unsafe walking and cycling experience.  

To quantify the walking and cycling accessibility to public transport stations, Geographic 
Information Systems (GIS) spatial analysis that utilised free and publicly accessible spatial 
data on Auckland’s street network from OpenStreetMaps (OSM) was adopted. The 
advantage of using OSM’s open source spatial data is the ability to harness the local 
knowledge of OSM’s large online spatial community that regularly updates and verifies the 
validity, accuracy and precision of street network and footpath network data in Auckland and 
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across the globe. Furthermore, the use and analysis of open source data ensures that the 
data inputs and the methodology minimises the cost of data acquisition, which also ensures 
that this study can be replicated by a vast audience with limited cost barriers. 

The Network Analyst function in ESRI ArcGIS software afforded the authors the ability to 
determine and to quantify the size and breadth of the walking and cycling catchment to key 
public transport stations in Auckland, which for this study comprised Auckland’s train and 
busway stations, but any station or bus stop could equally be used as data inputs. In brief, 
Network Analyst locates the stations within the context of the open source street network 
from OSM and determines the walking and cycling routes towards or away from these 
stations at any distance prescribed by the software user, a method also known as network 
analysis. The determination of the walking and cycling routes takes into account factors such 
as streets and paths where pedestrians or cyclists are allowed to access, roads with access 
restrictions such as motorways, signalised crossings and intersections, which are all 
attributes that accompany the open source OSM street network data. 

For this study, it was decided that a 1.0 km walking and cycling distance to and from stations 
was an appropriate distance for which to determine the catchments, as it represents a 
reasonable short walking journey of approximately ten minutes and a quick bicycle journey to 
a station. Although this distance may seem somewhat arbitrary, it represents a useful 
framework within which to analyse station accessibility. Moreover, a recent local survey 
demonstrated median walking distances to a selection of Auckland’s train and busway 
stations to be generally congruous with a 1.0 km walking distance (Wilson 2010).  It can be 
argued that many people will cycle further than 1.0 km to access a frequent network stop. 
However, spreading investments over a large area is less effective than a more targeted 
approach. It was therefore considered that interventions in the immediate vicinity of the train 
or bus station would be more effective at achieving improved accessibility. Additional cycling 
facilities on the approaches to the stations were separately investigated in terms of their 
potential catchment. 

As mentioned earlier, any particular distance could be measured using this methodology and 
it is also worth noting that this process can also be carried out using free open source GIS 
software such as QGIS with the same open source data. The outputs of the network analysis 
are in the form of polygons in shapefile format that cover those parts of the street network 
accessible to pedestrians and cyclists within a 1.0 km distance to and from the stations used 
in this study. These spatial outputs will be discussed below. 

Following the desktop GIS analysis, the calculated catchments were surveyed for two train 
stations in the Auckland network, Glen Innes and New Lynn. These stations were chosen 
based mainly on their redevelopment potential and their role as regional centres, serving as 
both an origin and destination station. During the local surveys, the accuracy of the OSM 
walking and cycling network was assessed to ensure all possible links were included in the 
network. Furthermore, each of the key corridors in the network leading to and from the train 
station was walked and cycled to gather experiential data regarding safety of street 
crossings, CPTED principles, maintenance issues and the state of the bicycle facilities.  

The outcomes of the survey were plotted on a map, including a description of the issue and 
photographs of the situation on the ground. This survey and subsequent map plotting helped 
to create a high level overview of the state of accessibility and it assisted the client in 
identifying key areas where targeted investment in walking and cycling infrastructure would 
generate the greatest benefit to all users. 

OUTCOMES 

The network analysis outputs were generated and uploaded into a public accessible online 
map viewer, which allows the general public as well as interested professionals to visually 
identify and quantify the walking and cycling catchments to Auckland’s public transport 
stations. The results are available on http://catchies.mrcagney.webfactional.com and Figure 

http://catchies.mrcagney.webfactional.com/
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1 and Figure 2 below show a screenshot from this website, also known as ‘Catchies’. 

 

Figure 1: Screenshot from 'Catchies' website, showing some walking/cycling catchments for 
Auckland's Western Rail Line. The more purple the catchment, the better the walking access to 
the station is. 
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Figure 2: Screenshot from the Glen Innes Train Station's walking/cycling catchment, with 
underlying attributes 

Website users are able to view, pan, zoom in and zoom out of all 1.0 km walking and cycling 
catchments for all public transport stations in Auckland. For each catchment, significant 
underlying attributes were also analysed and quantified, which include but are not limited to, 
catchment area, the population within the catchment and the number of crashes involving 
pedestrians or cyclists within the catchment. More detailed features of the website will be 
demonstrated at the time of presentation of this practice paper during the conference. 

Through the generation of these catchments and their visualisation on a publicly accessible 
website, a wide audience of users can see how large or small a 1.0 km walking and cycling 
catchment to any station of interest to them actually is, which can vary depending on the 
nature of the street network within a station’s surrounds. For example, a typical gridded 
street network will yield a highly accessible and large 1.0 km walking and cycling catchment 
because commuters are able to make relatively direct and straight walking or cycling 
journeys to their station destination. Conversely, a station whose surrounds are composed of 
many cul-de-sac streets, meandering streets or other street typologies that deviate greatly 
from the traditional gridded network, are expected to have a smaller catchment coverage.  

This catchment dichotomy is reflected in some of the stations’ catchments. Stations on the 
Western Line such as Baldwin Avenue and Kingsland have much larger catchments, as 
reflected by their high ‘land ratio’, which is the total area of the 1.0 km walking catchment as 
a ratio of a theoretical 1.0 km radial catchment. This phenomenon is in part due to a street 
network comprising many straight and gridded streets surrounding these stations, which 
means pedestrians and cyclists can cover more ground at a given 1.0 km distance. On the 
contrary, Meadowbank Station’s surrounds feature an absence of a formed street network, 
with very few straight and direct street connections, and evident curvatures. Unsurprisingly 
therefore, Meadowbank Station possesses a much smaller walking and cycling catchment 
area, especially as a ratio of a theoretical 1.0 km radial catchment around the station. 

With the knowledge of each train and busway station’s 1.0 km walking and cycling catchment 
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performance, in terms of its coverage and underlying attributes such as population and 
employment, the next step was the determination of the quality of the catchments as 
described previously in the methodology. This second step focused on two particular stations 
for a fine-grained qualitative and observational analysis of their 1.0 km catchments to identify 
physical improvements that can be made to enhance the safety and user experience when 
walking or cycling within these catchments. 

APPLICATION OF OUTCOMES 

Based on the accessibility assessment, a targeted plan was formulated to increase the 
quality and breadth of the walking and cycling catchment for both Glen Innes and New Lynn 
train stations. These plans were visualised as maps, highlighting the existing network and its 
issues and opportunities for expansion. An example of this map is shown in Figure 3. Each of 
the numbers in the map represents an accessibility issue and thus a potential future project. 
For example, issue number 3 relates to an unsafe roundabout that severely hampers 
pedestrian movements, number 11 refers to missing street lighting and number 14 refers to a 
missing pram ramp, inhibiting people with prams or in wheelchairs from using the path. 
These issues are all at different scale levels. The major issues can be resolved as a distinct 
capital project while the minor ones can be picked up in the general maintenance 
programme. 
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Figure 3: Glen Innes issues and opportunities map 

After identifying the issues regarding the quality of the existing walking catchment, an 
assessment was undertaken to identify opportunities to expand the quantity of the walking 
and cycling catchment for each station. This included identifying crucial missing links on each 
of the approaches to the train stations, intersection repair treatments and the implementation 
of additional pedestrian crossing points. A concept was produced for each of the key 
interventions and the number of households that would be reached by improving the 
catchment was assessed. This allows decision-makers to clearly identify the potential impact 
of specific connectivity interventions like the addition of a cycle facility along a street 
approaching the station. An example of this assessment is shown in Figure 4. 
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Figure 4: Example intervention concept 

CONCLUSION 

Key lessons learned from this project are threefold: 

1. The value of digital tools in accessibility assessments. 

Given the various levels of scale when assessing accessibility, it is hard to display the 
perceived issues on all levels using traditional reporting formats. Using a digital tool like an 
online app allows clients to interact with the provided data on a new level, enabling them to 
explore the data in more detail while still being able to gain an overview on a region-wide 
scale. This is also valuable for quality control, as the client can immediately identify missing 
information that can be rectified expediently. 

In terms of accessibility, digital mapping tools allow clients to compare different catchments 
at a high scale level and while using the same tool, zoom in on a particular area to analyse 
the issues at a particular street or intersection.  

2. The value of open data. 

The use of OSM allowed the project team to quickly compile the existing pedestrian and 
bicycle network at a detailed level. Where information was missing, it was quickly added 
through a contribution to OSM. In this way, the project not only used the OSM data, but it 
also contributed to a more complete open data set, available for use by the general public.   

3. The need to assess accessibility on a human scale. 

While desktop analysis can be useful to assess accessibility on a high level, a different level 
of detail is required to accurately assess perceived walking and cycling accessibility. The 
factors influencing this type of accessibility can only be identified through on-site 
observations. Digital tools and open data are invaluable tools for prioritising targeted 
interventions and getting the best value for money. 
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