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Overview

APublic transport accessibility indicators are useful to understand a variety of
spatial phenomena such as (Levinson, 2021):
A Risks of unemployment,
A Land prices,

A Travel behaviour,
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AComprehensive accessibility measures demand considerable resources, i.e
computational, time, and technical

AThe above can represent barriers for some applied researchers
AThe present project aims to bridge this gap
AThis is the first attempt which covers the whole GB using a single model
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Open Science and reproducibility

AAIthough there is good support for the idea, reproducibility levels are not
Improving in the field of GI®(stet al., 2018)

AOur motivation:
A Transparency
A Increased potential for (collective) improvement
A Possible collaborations

AOur challenge: Make it as open and reproducible as possible
A All software opersource
A All inputs open access
A Outputs freely available
A Limitations: distributing all components (e.g. data inputs)
A Still, the details and sources are provided in a technical report
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Accessibility

The extent to whickand-useandtransport
systemsenable (groups ofihdividualsto
reachactivities or destinationdoy means of a
(combination of) transport mode(s)

Geurs& van Wee (2004
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Accessibility

AThere exist a number of accessibilityclassesj.e.: (Geurs& van Wee
2004):
AInfrastructurebased(focuseson mobility);
ALocationbased(includesmobility andland use)
APersonbased(focusat the individuallevel),and;
A Utility-based(from economicerspective)

ALocationbasedmeasuresare the mostfrequently usedgiventheir:
A Consistentheoreticalspecification

AFIexibiIity
AEaseof interpretation (in somecases)
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| ocationbased measures

Destinations

A Generic specificatioh: _~ Why?
. /'A|k — B EkID U -'Eh) U\Spatial links
Origins Travel cost
Where? How much?

A Examplecumulative opportunities
A Number of jobs that can be reached in 30 minutes using public transport.

A For this work:
1. Cumulative opportunities various time cuts, i.e. from 15 to 120 every 15 minutes

2. Relative cumulative opportunities (15 to 120 minutes)
3. Dual/minimum travel time

_ Urban
Note: 1,Paezet al., 2012; Levinson & Wu, 2020. \/7 Big
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Origins
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Government)

England  Scotland Wales GB

Count (N) 32 844 6 976 1 909 41 729
Population 2020 (mean) 1 722 784 1 660 1 562
Surface area sqg. km. 4.0 11.2 11.1 5.6
(Mean)
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Destination England Scotland Wales GB

Employment (millions) 26.3 2.5 1.3 30.0
GPs 6 560 922 405 7 887
Hospitals 1174 246 90 1510
Education: Primary schools 16 608 2 003 1242 19 853
Education: Secondary schoo 2 893 359 205 3 457
Urban centre: Subcentre 336 50 35 421
Urban centre: Main 146 23 13 182
Supermarkets 5 467 672 339 6 478
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Travel time estimates Software and sources

A Core component of accessibility measures. Alsoptitieneckfor
a long time.

A Routing software: R5 (Conway et al., 2017; Conway et al. 2018):
A Implemented in R via the {R5R} package (Saraiva et al., 2021)
A R5: Rapid Realistic Routing on Reatld and Reimagined networks
A Opensource software
A Explodes advantages of parallel of computing
A Main inputs (open data):
A Road and pedestrian network: OpenStreetMap (OSM)
A PT timetables:
A Bus Open Data Service (BODS) for local services, and
A Rail Delivery Group (ATOC) for heavy rail. I Urban
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Travel time estimates Model parameters

A Follows Journey Time Statisti®f T n.d.) where possible
A Allto-all travel time matrix, i.e. from each LSOA to all other.
A Approx. 95 million OD routes computed in ~84 hrs or 3.5 days

A Mode: combinesvalkingand public transport

A Departure: Tuesday 22 of November 2021 at 07:00 a.m.
A Timewindow: 3 hours

A Maximum journey: 120 minutes

A 3 rides maximum (0 min)

A Walking distance to access/egress unlimited
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Travel time estimates T T uncertainty

A Considering variability of travel time using percentiled(0), i.e.:
A Low percentileg High flexibility of traveller (e.g. regional commuter)
A High percentile; Low flexibility (e.g. turrup and go)

Travel time by public transport Travel time by public transport
Departure time: 3:00 am (3 hrs time window) Departure time: 7:00 am (3 hrs time window)

25 percentile

Travel time (minutes)
Travel time (minutes)

75 percentile

0 2500 5000 7500 0 4000 8000 12000
Travel time rank (median) Travel time rank (median)
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Outputs

A Open code (GitHub repository)
A Technical reportZenodorepo)

A Allto-all travel time matrix (25, 50, 75 TT percentiles) (UBDC repo)
A Accessibility indicators for key services/amenities: (UBDC repo)

Cumulative Relative Minimum TT

Employment o **

GPS *%* *%* *%*
Hospitals ** *x o
Education: Primary schools *x ** *
Education: Secondary schools B ** **
Urban centre: Subcentre i
Urban centre: Main o
Supermarkets ** il o

www.ubdc.ac.uk

I g_rban
|
K}f Dgta

Centre



Employment (%) f

s  a

0.00-0.52
0.52-1.22
1.22-2.02
2.02-2.84
2.84-3.77
3.77-4.91
4.91-6.19
6.19-7.69
7.69-9.56
9.56-11.49
11.49-13.27
13.27-14.94
14.94-16.65
16.65-18.42
18.42-20.23
20.23-22.13
22.13-24.28
24.28-26.73
26.73-29.56
29.56-34.52

vl _ oA
& -}

SN blllty to e;._

N

| "90 Minutes l

| S ;
« , iy /'_7
o ;/' e
! ‘&aow_-

YEE.OS

75
e

O
Newcastle

°
Newcastle

U
" Manchester “Manchester

Birmingham e}

. i
« P “
&
) i 1 il & -
BlrmmghaM il
o F®. e

v

I Urban
\/7 Big

Data
Centre



Accessibility to employment in Scotland
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Accessibility to education: Primary schools
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