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Background

In December 2011, the Together for Health document, produced by the Welsh Government said that

the NHS in Wales ifacing some tough challenges and should make sure all its services are
GadzadlrAylroftSé YR aO2YLINIofS gAGK GKS @GSNEB 0Sa
and Changing for the Better programmes will be a series of high level options that wiiMiSe to

engage with the general public over the optimal service configuration for specialist services (South
Wales outcomes) and the key principles for service redesign of all other local services (Changing for

the Better outcomes).

As with any servicee-design exercise, it is important to consider the implications on patients,
visitors and staff. One of the most important considerations is whether the potential changes have
Fy SFFSOG 2y LIS2L) SQa FoAfAdGe (2 tle.g @& apablici SNIBA O

transport, etc.

The transport infrastructure in South Wales is going through a period of uncertainty with likely
changes to the way Welsh Government funding is allocated to Local Authorities and Regional
Transport Consortia. In additip there is likely to be a reduction in the funding (Local Transport
Grants) allocated to Local Authorities from April 2013. The likely effects of the funding reduction will

be a rationalisation of local transport provision.

Abertawe Bro Morgannwg Univaty Health BoardABMU) has approached theentre for Health
Information, FResearch and evaluation (CHIRAL) at Swansea University to develop accessibility
profiles to better understand the impacts of service reconfiguration from a public transport
perspecive. This document outlines the methodological approach developed by CHIRAL and
provides a descriptive overview of the resulting outputs from the GIS models as defined in the

project proposal.
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Study Area

The study areaas defined by ABMUs defined by the health boardooundary which consistef

three unitary authorities in South Wales; Neath Port Talbot, Swansea and Bridgend.
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Figure 1: Study Area

Within the study area there are a number of public transport routes linkasg, West, South and

Mid Wales. Moreover, therare a number of local transport routes which link the communities
within the study area. Figure@ovides an overview of the cuméy operating bus routes within the
ABMU boundary and illustrates bus services that originate or terminate at a bus stop within the
study area.Table 1 summarises the Monday to Friday bus public transport network for each unitary
authority within the stly area. Each route is counted as distinct, unless it stops at the same stops

and follows the same route.
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Table 1:Bus Routes Summary

Number of Distinct  Miles of Bus Number of Bus

Bus Routes Routes Stops
Swansea 558 4115 2,037
Neath Port Talbot 360 313.11 2,118
Bridgend 212 213.8 1,148
Total 1,130 938.41 5,303

Bus Routes that Originate or Terminate within the ABMU boundary
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Figure 2: Study Area Bus Routes
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Figure 3 provides an overview of the rail transport network and shows the location of the 18 ralil

stations within the study area.

Rail Stations and Network within the ABMU boundary
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Figure 3: Study Area Stations and Rail Network
Methodology
Data Sources
To develop the GIS moddbur core datasets were used

1. , Ordnance Survey Integrated Transport Network (ITN) tLayer

2. National Public Transport Access No@aPTAN) a database detailing bus stops and
stations

3. Assaociatiorof Train Operating Companies Rail Timetable Patd

4. Traveline National Dataset for Bus Routes.

The transport access nodes, rail and bus timetables are only available in a proprietary format

and therefore required prérocessing and transferring intoralational database for use in the


http://www.dft.gov.uk/naptan/overview.htm
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GIS. Each database contained a set of tables detailing each journey made within the ABMU

study area, along with stop locations and arrival and departure times for each stop.

The main road network dataset used was thedy | y OS  {ITdeNaPe® whikiisa geographic
database describing every road in the UK in terms of location, type and direction. This dataset
provided the GIS model with a reference network to estimate walking times and, given the bus data

outlined prevously, determine a bus route for each journey held within the bus route database.
Bus and Walking Network

The bus and walking network comprised 3 layers of data: two network lalersqad network and
2) bus routes)used todetermine the direction ofravel and travel cost (minutes) along each road or
bus route and3) network junctions(bus stopslused totransfer from the road network to the bus

network. The essential attribute to this network is ttravel cost valuethis determines how far a

persan can travel across the network within a given time. In this case the road network cost
attribute was calculated at 3.5 mph to simulate the average walking speed of an &detefore for
each section of road in the database the section length is usedltaulate a travel cost in minutes

with a walking speed of 3.5 mph.

A similar approach was used to geate the bus route travel cost. Rypmpaing a number of bus
journeys to the equivalent car drive times in the @i stimateof relative journeytimes based on

road type and speed limitevere made For examplgif a car can travel down a section of road
between two bus stopat 30 mph it has been estimatedusingthe bus timetablingnformation that

a bus will travel along the same section of roadtwo-thirds of the speed (i.e. 20 mph). This
estimation includegime incurred forstopping at bus stops for people to alight or disembatkhe

bus stop.Once this network data had been buiervice area modelwere generated tcestimate

how far a rson can travel within in set time period(s) from a facility. In this si&Jy80, 45 and 60
minute intervalswere chosen as the break zones to generate service areas from each of the NHS

facilities in the study area.

RailNetwork

Due to dispersed nature and reduced numbers of train staticars alternative method was
developed involing identifying the nearest (in terms of travel time) rail station to each NHS facility

using the bus and walking network. Timetablajawas used to calcula journey times across the
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rail network. By combining thaveragetrain travel time and thevalkingand bustimes to the station

a set of service areas were generated from each of the stations within the rail network that were
accessible within 60 minuted a facility. For exampléor a journey from Morriston Hospital to the
Bridgend areathe travel time from Morriston Hospital to Swansea Station and from Swansea
Station to Bridgend Station resulted in B#nute journey time Given that we are looking at journey
times with a maximum of one hour thigsawes an 8 minutestravel zonesurrounding Bridgend

Station via the bus/walking network.
Two Step Floating Catchme#tnalysisTechnique

The two step floating catchmenf2SFCA}echnique isa methodology originally developed to
measure access to health care facilities which takes into account service availability (i.e. number of
doctors or beds available at a given location per head of population) as well as travel time to the
facility. This method has been adapted to measure accessibility to public transport by taking into
account service availability (i.e. the number of bus or train services stopping at given stop) by head

of population for the ABMU health board area. The methaaines the following steps:

Step 1. Using populatiorcentres(2011 Population weighted LSOA centroids) and service
availability (the number of buses or trains stopping at a stop) within a specified
distance of the population demand point (250m, 500m750m) crede a service
demand ratio for each public transport stop within the study area.

Step 2. For each population demand point calculatris stops located within the
specified distance(250m, 500mor 750m)and sum the service demand ratio to

realise the final 2SFCA score.

In addition to the base methodologyw distance decay calculation has also been includéds
weights the 2SFCA scores so that bus or train stops that are closer to the population d@amiand

are deemed more appealing than those which are further awénerefore, access to a hospital via a

bus stop that requires a long walking distance will be deemed less accessible, and in comparison a
stop or station a short walk (e.g. less than 5 mew)t will be more appealing and therefore

accessible.

The benefits of this method are that as well as modelling catchment areas for transport nodes, it

also modelghoice of servicavailable at population centre and transport availability by calculating

the number of services stopping at each stop on a Monday to Friday basis. This results in population

v
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centreswith a higher frequency servicbeing scoredhigher than those population centres which

may havemore stops closeiut an infrequent srvice.
Assumptions &Limitations

There are a number of assumptions that have been made when developing the GIS models, which
have been made for the practical reasons surrounding times scales and computational power.
Therefore the outputs from the GIS mod#iould be considered indicativas opposed to accurate
outputs, particularly whenanalysingtravektimes. The assumptions made the GIS model are as

follows:

1 Bustravel times have been calculatesing average travel times based mad type This
has been estimated by comparitignes taken to drive a bus route in a car as modelled in
the GIS to the average time taken for a bus to complete the same route as defined in the
bus timetables. As such thane of daythat a journey is madeare not catered for, along
with extendedtransfer wait times between bus routes and between bus routes and rail
journeys.

1 Quantifying aspects of human naturare difficult ¢ for exampledetermining how long a
person is prepared to leave (in terms of time) when transferring to another route or
onto atrain service will in reality affect theperceptions of how long a journey will take.

1 Equally the average walking speed for an adult has been modell8®b anph ¢ this of
course varies from person to person depending on age and physical mobility (e.g. mothers
with push chairs, disabled passengegtc.).¢ KSNEF2NBE>Z (GKS Y2RSt | aa
journey is being made with limited transfer waiting times amdindividual possessing good

mobility. This 3.5 mph could be recalculated for further studies as necessary.
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Results

The outputs frompart 1 of the project are delivered as a set of maps and accompanied by
descriptive census 2011 statistics. The maps are split into three categories, bus travel isochrones
(travel times), rail service areas and two step floamglysiscatchment maps. These aneciuded

in Appendices 1, 2 and 3 respectively and are also included as separate map files. Each of the output

categories are described in the following sections.
Busand Walking Travel Time Maps

The bus travel timenapsare made up of four bands of travel timeslB minutes, 1530 minutes,
3045 minutes, and 4%0 minutes. Each of these bands represents how far a person can travel
through a combination of bus travel and walking from the given NHS facility, inversely these zones

also represent how long it takes to trdue the specified NHS facility.

All of the maps are shaded using the same colour scheiadk purple to light purple)by describing

one the same principles will apply to the others. Taking the map that visualise the travel times to
Gorseinon Hospital,hie darkest shade of purple represents the shortest travel time zorts5(0
minute travel time). In this map this zone centres on the town of Gorseinon with most of the
immediate surrounding villages also within this travel time. The next zon8({Xbinutetravel time)
extends all the way down to the soutrast covering the majority of Swansea city centre and
suburbs and extending west beyond Llanelli at the western edge of the ABMU boundary. This zone
also extends several miles up the Amman Valley to thghNof Gorseinon. The third zone (3®

minute travel time) extends the service availability further, covering all of Swansea and a lot of the
Gower peninsula. It also extends further east to the cover most of the NeathTalbot Unitary
Authority. The ihal zoneand lightest shade of purpl@5 -60 minute travel time)to the Bridgend in

the east and the western edges of the Gower as well as the Neath Valley thus defining the furthest

extent of the one hour travel time to/from Gorseinon Hospital.

The same zones and colours are applied to each of the maps found in appendix 1 for each of the
NHS facilities in the study area. These maps aim to provide an estimate of travel times a person will
incur when traveling to a particular facility located on the miagtotal there are 14 busind walking

travel time maps which delineate travel times up to 60 minutes from an NHS facility.



Swansea University

ABMU Changing for the Better: Public Transport Prifysgol Abertawe

Rail Travel Times

The rail travel time map§Appendix 2)are defined differently to the bus travel timeaps in the
sense thaseparatezones are not defined~or the rail mapa 60 minute travel timdas defined as the
cut-off point for each of the facilies, that is, if a statiowannot be reached within 60 minutes a
facility it is not included in the analysiShe maps show,of each facility, the travel time arehy
train, bus and walking trave¥ithin 60 minutes of a facilityDue to thelinear nature of rail travel in
the studyarea- mainline rail routes operate froneast to west with far fewer and sloweroutes
operatingnorth to south - the resultsshowa moving windowvhich reflects thisTravel zonesre
dependent onthe how long it takes to travel thelosest statiorfrom afacility. This is illustrated in
the Gorseinon Hospital travel mavith areas to the ast of Pyle essentially aacessible by rail

within a 60 minuteime period.
Census Stats

Using the 2011 small area census statistics it is possible to estimate how many people fall within
each travel time zone fohe bus, walking and rail travel using population weighted centroids. These
centroid are weighted to represent where the majgrivf people reside within a census unit, in this
case the lower super output area unithe figures for the study are have besimimmarisedn table

2. The general trend, from these statistics, is that the majority of the population have greater
accessibility (in terms of travel time) when using rail transportation. Tieeome particulaanomaly

which shouldbe notedwhich concerns the Ty Garngoch facilithis records a population count of O

for the 0¢ 15 minute zone, which on closer inspection of the data is as a restiie locationof the
population weightedcentroid. There are a number of residential addresses within Huise;
howeverthe majority of the population within the LS@Awhich surroundhis facility live outside

this zone and therefore the centroid is positioned outside of the buffer zone.

10
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Table 2: Census Statistics I Population  Counts within Zones
0-15 1530 3045 4560 Total Bus/Walk within 60  Rail Travel Within 60
Minutes Minutes Minutes Minutes Minutes minutes
Cefn Coed Hospital 126,649 177,530 64,197 138,591 506,967 512,438
Cimla Hospital 53,353 240,280 176,143 45,006 514,782 514,782
Coity Clinic 42,935 102,413 77,557 252,721 475,626 501,955
Gellinudd Hospital 8,586 117,542 228,545 139,036 493,709 510,585
Glanrhyd Hospital 47,042 116,960 93,642 242,831 500,475 514,782
Gorseinon Hospital 25,414 208,452 115,483 121,450 470,799 376,018
Maesteg Community 23,651 162,317 234,280 91,036 511,284 493,431
Hospital
Morriston Hospital 10,740 250,488 91,776 137,218 490,222 439,633
Neath Port Talbot 21,980 132,410 306,717 50,177 511,284 510,585
Hospital
Port Talbot Resource 40,516 207,148 233,190 33,928 514,782 511,284
Centre
Princess of Wales 42,935 102,413 77,557 252,721 475,626 501,955
Hospital
Singleton Hospital 116,071 175,380 72,638 142,878 506,967 514,782
Tonna Hospital 50,458 216,678 198,352 49,294 514,782 514,782
Ty Garngoch 0 201,523 132,861 107,853 442,237 354,021
Ystradgynlais Community 5,835 35,591 278,054 120,355 439,835 461,885
Hospital

Two Step Floatig Catchment Analysis

The two step floating catchment angsis resultAppendix 3)reflect the higher public transport
availabilityin the more urbanised areas of Swansead@end, Neath and Port Talbot. The only area
with a high accessibilityscorewhen the analysis is performed using a 250m access buffer (i.e. how
far the algorithmsearches for a bus stop from a population centssSwansea. The smaller towns of
Bridgend, Maesteg and Neath also hawederate accessibilityscoresat 250mwhilst the outlying
towns and villages from these areas suffer from paocessibility Thisreflects thereducednumber

of servicegavailable on a Mndayto Friday basjsthat are accessible from stops that are within

250m of population centres outside of major towausd city.

The maps that visualise the scores for 500m and 78&tances again reflecthow the major towns

and city are well served by public transport. However whereas, at 250m there was relatively poor
accessibility outside afhajor urban areasthe situation is improved if you willing; or able ¢ to

travel a bit further to access the public transport network. The ability to travel further increases the

choice of service available and therefore the number of services a person can acdess Th

11
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reflected in the2SFCA scores seen at 500m &BAm, particularly in some areas to the northest

of Swansea city centre arlde valleys to he north of Port Talboand Bridgend.

Summary

Thisreport aims to providea generabverview on the current state of public transport availability in
the ABMU study areal’he models indicatéhat, generally,most populated areasvithin the ABMU
areacan reach an NHS facility \pablic transportwithin 60 minutes However, service availability
(the numbers of services running onMonday ¢ Fridaybasis)is much reduced outsel of major
towns, in particulardue tothe limited eastwest nature of the train network. This leaves many areas
to the north of ABMU study area poorly serviced by public transport, with relatively long travel
times. Scenariospecific analysis wouldnable a more detailed picture of likely public transport
transportation issues tbe developedc for example identifying particulardemographic suchs the

elderly ordevelopingaccessibilityprofilesfor a particular facilityor service.

It should be noted that these models, although firmly based around scheduled timetaatesnty
provide an indicative overview of public transport provisitinrcannot account for amdividualsor
group of individuals travedabits andin particular how peoplgerceivepublic transport provision.

This should be&onsideredvheninterpretingthe model ouputs.
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Appendix 1: Bus and Walking Travel Times
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Public Transport Travel Times (Bus + Walk) - Gorseinon Hospital Travel Times

Gorseinon Hospital Travel Times
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Public Transport Travel Times (Bus + Walk) - Glanrhyd Hospital

Glanrhyd Hospital Travel Times
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Public Transport Travel Times (Bus + Walk) - Neath Port Talbot Hospital
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Public Transport Travel Times (Bus + Walk) - Port Talbot Resource Centre
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Port Talbot Resource Centre Travel Times
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Public Transport Travel Times (Bus + Walk) - Singleton Hospital Travel Times

Singleton Hospital Travel Times
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