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Research Team
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Carey's Research interests include Dr Jan Scheurer is a2 Senior Research As:

sustainable transport, land use and transport at the AHURI-REMIT Research Centre

integration, transit oriented development, Senior Lecturer at the Curtin Un
shared streets, personal travel behaviour, Sustainability Policy Institute (CUSP). His
travel demand management, city planning of expertise are urban design, 1ra
and design, transport policy and governance planning, sustainability policy and n

culture. Jan teaches in the Environmel

and implementation.
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Tilaisuuden ohjelma / program

9:00-9:30

9:30-10:10

10:10-11:30

11:30-12:30

12:30-13:00

13:00-13:30

13:30-24:00

MetropAccess-hankkeen esittely ja tervetuliaissanat, kahvia tarjolla!l
Tuuli Toivonen, University of Helsinki

Accessibility indicators developed by SNAMUTS
Prof. Carey Curtis and Dr. Jan Scheurer, Curtin University/RMIT, Australia

Helsinki in an international accessibility comparison using the SNAMUTS indicators

Prof. Carey Curtis and Dr. Jan Scheurer, Curtin University/ RMIT, Australia

Lounastauko / Lunch break

Change analyses in the Helsinki region by MetropAccess,
Maria Salonen, University of Helsinki

Future advancements: including integrating mobility analyses using mobile phone data
to accessibility analyses, Henrikki Tenkanen, University of Helsinki

Keskustelua tyokalujen kayttéonotosta /
Discussion about the practical use of the tools



Current societal trends make
accessibility and mobility
topical and interesting themes for research



“The flow society” e

)

Museums

Increased mobility and flows of people,
goods and information have become defining
features of contemporary urban life

Cities function as sets of interactions that
flow across physical and social networks

Accessibility within and among urban regioh‘s’ | pH?,CIA L e
is seen as a key to promoting interactions .© :
and the flow of ideas, thus enhancing the 7#e L:SSSSD’?EAD y
vitality, innovativeness and economic - “ vgy, SC;NS FRop,
performance of urban regions :



Changing urban structures

» Changing urban structures produce increasingly complex
daily mobility patterns e

Transport=related energy consumption
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Roth Ckang SM, Batty M, Barthélemy M (2011) Structure of Urban Movements: Polycentric Activity and Entangled Hierarchical Flows. PLoS ONE 6(1):
€15923. doi:10.1371/journal.pone.0015923 hitp://www.plosone.org/article/info:doi/10.1371/journal.pone.0015923



http://www.plosone.org/article/info:doi/10.1371/journal.pone.0015923

Political willingness to promote sustainable
daily mobility

» Striving for more sustainable urban daily mobility is
a top policy goal in cities all over the world

Transport energy consumption in the EU-28

Figure 5.5 Parking charges and car modal
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Accessibility and transportation are

challenges of everyday life...

Optimal
routes?

Carbon footprint?

Best mode of Time and | Z

transportation? N TR
P Pwasted® % & N




Accessibility and
transportation are global
challenges

"+ B Well-being of .
® individuals

 Sustainable cities ;.'

. uccess of
Climate change -
8

societies
VA E. i




Planning and decision making can be
supported with (quantitative)
accessibility information



Accessibility as a novel planning premise

Transport Land use

planning planning




Accessibility as a novel planning premise

Land use
planning

Transport

planning

accessibility




There is a need for practical tools

HELSINGIN YLEISKAAVA

TyBohjelman ite

Regional plan of
Helsinki
Accessibility on a

macro scale




This is a good time to analyse accessibility!



(Novel) data sources are available

Less Geotagged

aggregate social media
data

Standardized Other
data formats mobile

technologies

>



... defining and measuring accessibility
is still challenging

“Accessibility. .. is a slippery notion.... One of those common terms that everyone uses until
faced with the problem of defining and measuring it” (Gould, 1969)

As behavioural phenomenon As spatial phenomenon
2200 [
Time 2
19:46
W 3
17.56 =
142638 |
33503 X 33926

- ’realized interaction”
(Hodge 1997)

> ”potential interaction”
(Hansen 1987)



Why to study Greater Helsinki?
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A representative region for many reasons

v Kehyskunnat Kehyskunnat .
- 99 826 169 587
= 19 % | o 20 % |
! ) \ ° \‘ Urban sprawl in Europe
{ . - .‘}\- - The ignored challenge
3 ]
. \\ Espoo, Kauniainen \ Espoo, Kauniainen
) ja Vantaa ) ja Vantaa
/ 40 193 ) J 170 978
5 1,8 %o . \
) i ‘ Helsinki )
T - 375981 s

73 %

igure 4 A gcncr;ﬂiscd illustration of the functional \p:lli;ll structure of the urban regions in

southern Finland.

1990

(Vasanen 2013)
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~ 230 360 \
22 % \
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‘\,\ < \
] i
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\ Espoo, Kauniainen Espoo, Kauniainen
) ja Vantaa ja Vantaa
/ 330010 450 583
Helsinki Helsinki
= 490872 - 583350
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Kehyskunnat = Hyvink&d, Jarvenpéd, Kerava, Kirkkonummi, Médntséld, Nurmijérvi, Pornainen, Sipoo, Tuusula ja Vihti
(Salonen, Toivonen & Vaattovaara 2012)



Ongoing planning processes

Major investments in new transport infrastructure

New City plan for Helsinki (yleiskaava) = visions for a
network city where public transport, walking and cycling are
the most essential modes of transport
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Open data

» Many data providers and administrative bodies have opened their
data sources during the past years

Helsinki Region 2% H8E  Open data
Infoshare .

Open data = API

2 YEARS OF OPEN PUBLIC DATA

+ Reittiopas API

=+ HTTP Get Interface, version 2

Reittiopas API rajapinnan ohjeet

+ Kalkati.net, XML database dump

Helsingin seudun likenne -kuntayhtyma (H5L) tarjoaa Reittioppaan

=+ Other APIS saatavuutta.Talld hetkelld on kaksi mahdollista tapaa hakea aikatd

+ Account request « HTTP GET rajapinta, joka palauttaa vastauksen XML-muodos

« Kalkati.net muotoinen XML data dump -tiedosto, jossa koko
+ Contact us P !

Rajapintojen kdyttd on maksutonta ja tietoja k3yttaviad sovelluksia
rajoitettu enintddn 5000 painotettuun hakuun tunnissa. Dokument]
aiheutuneista vahingoista. Mikali havaitsette dokumentaatiossa py

Rajapinnan avausta pyydetdan hakulomakkeella, tai mikali tarvitse
palveluiden toiminta ennen kdyttdjdoikeuksien avaamista. HSL:lIa
kuormitusta tai palvelua kaytet3an vaarin.

Seuraa HSL Developer Communityn paivityksia:
facebook.com/HSLdevcom
twitter.com/HSLdevcom

Helsingin seudun likenne - PL 100, 00077 H5L
Puh. 09 4766 4444
etunimi.sukunimi@hsl.fi




Our research: the MetropAccess project



Who are we?

i

. >

A RLLE
»\

Tuuli Toivonen

Vuokko

Jaani Lahtinen Heikinheimo
(GISpositio)




Our aims

ovel spatio-
temporal
approaches for
accessibility
analysis

Accessibility
patterns in the
Helsinki region

Methodological Enhanced
development understanding

(to a large degree) open data



Our aims

ovel spatio-
temporal
approaches for
accessibility
analysis

Accessibility
patterns in the
Helsinki region

Methodological Enhanced
development understanding

Openly shared tools/data



Global
challenges

Science Tools and
approches to
support land use
planning with
novel data Practice &
sources Policy

| ocal realities

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI



Development of new tools and
data



Focus on different urban travel modes
and multimodal accessibility measures




Comparable measures of travel time and
distance

.xﬂfa—m% Private car

[ QDQ D - [ 3
.xlﬁ —W--*%-. Public transport

NN S 1
. __________________________________________ - NMT

Walking / cycling

Door-to-door approach



Open tools and data

Tools:
¢ ¢ MetropAccess
.%FMS% Digiroad

& AAAA S ¢ MetropAccess
W o= - = % Il et

.3% ________ % - MetropAccess
Reititin

Data: Travel time matrix over
the capital region



.
)
w

HRI:ssa tapahtuu

BAIka

Blogikirjoitukset

Datan avaaminen

Kaytannon kokemuksia

Datan hybdyntaminen

Datademo

Datajournalismi

Helsinki Loves Developers

Visualisointi

Matka-aikamatriisi sai HRI:n erityispalkinnon
Apps4Finlandissa

Paakaupunkiseudun matka-aikamatriisi sai tanaan Apps4Finland 2014 Kilpailun palkintojenjakogaalassa
Helsinki Region Infosharen erikoispalkinnon innovatiivisimmin paakaupunkiseudun avointa dataa
hyodyntavana tyona. Innovatiivisuuden lisaksi palkitun valintaan vaikutti tyon monipuolisuus seka
hyodynnettavyys:

‘Koko paakaupunkiseudun Kattavasta matka-
aikamatriisista on hyotya niin kaupungeille,
yrityksille, valtionhallinnon organisaatioille,
kansallisille toimijoille kuin asukkaillekin. Siina on
hyodynnetty innovatiivisesti useita datalahteita:
Joukkoliikennesaavutettavuus pohjautuu HSL:n
Reittioppaan aikataulutietoihin, kavelylaskennat
Open Street Mapin dataan ja autoilun matka-ajat
Digiroadiin.

Matriisi osoittaa, miten avoin data palvelee myos
kestavan kaupunkikehityksen edistamista. Lisaksi
se kuvaa kaupunkiseudun kehitysmahdollisuuksia
Jja silia on laaja kayttoskaala. Pitkajanteisen,
syvallisemman tyon tuloksena syntynyt matka-

JaXy | i el el LWy BV P A PEREA s A




Our study questions
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Would shared bicycle system would reduce
public transportation travel times

Suhteellinen matka-
aikasaasto (%)

>45
.45

- 30

15
0

Kumpulan
kampus

© Kaupunkimittausosasto, Helsi'nki 010
Pohjakartat © Maanmittauslaitos 2010,

Jappinen et al. 2013



Service accessibility in the region?

Public cultural
services: libraries

Saarsalmi 2010

— Sports and
' recreation

Mantyniemi 2015; Laatikainen et al. In press

S Grocery stores
¥ " (neighbourhood markets and supermarkets)
Salonen, Toivonen & Vaattovaara 2012; Saarsalmi 2014; Kayhko 2014

39



Libraries: Does different urban structure
caus different (modelled) carbon emissions?
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Modelled vs. realised travel behaviour?

(Kuninkaankolmio area

V't 0 25 Skm
——

Chaosen ravel mode

Car

NMT
—— PT ——— Other

‘Combination

Work | School / Daycare
(n=57T7; 124 % of all trips)

Salonen et al. 2014

% of trips Trip distance

Chosen travel Mo of within the

mode rips category Average Median Stdev.
171 206 8581 478 4780

Car

S PT 127 220 8703 BETA 3118

NMT 132 241 2010 1008 231
Other 2 21 4315 321 4507

Total B 100.0 6124 ST12 4737
Modal shares (incl. mode combinations):
Card2.1% ;PT37.3% NMT 43.5%

SDE size (sq km): 106.5
SDE rotation: 152.5

Shopping
(n=1377; 29.5 % of all trips)

% of rips
Chosen travel No of within the

mode trips__category Average Median Stdev.
Car 4684 337 3333 2381 284D
PT & 6.3 7116 5044 4500
NMT 513 1015 T15| 1487
Other ] 1253 122 B84

Trip distance

Total 1377 100 2438 1406 2888

Modal shares (incl. mode combinations):
Car51.2 % ; PT13.7 % ; NMT 58.1%

SDE size (sq.km): 36.8
SDE rotation: 157.0

Errands
(n=1808; 17.3 % of all trips)

% of trips
Chosen travel No of within the
mode frips category Average Median Stdev.

Trip disance

Car 196 43 3064 214 2017
FT 7 8.5 heil 8420 4301
NMT 437 2e5 TE1 1248
Other 0.2 T4 T4 140
Total 808 100.0 2540 1373 35T

Modal shares (incl. mode combinations):
Car41.2% ; PT 18.9 % ; NMT 62.7 %

SDE size (sq.km): 37.4
SDE rotation: 153.9

[ standara deviationai etipse (sDE)

I:l City centre area

| Kuninkaankolmio area

{

0 25 Skm
——

Chosen ravel mode

Car

NMT
—— PT ——— Other

Exercise / outdoor activities
(n=914; 19.6 % of all tnps)

% of trips Trip distance

Chosen travel Mo of within the

mode frij ca A Median_Stdev.

3 1

PT 26 2B To54 BEE3 4500
NMT 582 837 1478 1130 138
Other 24 28 2798 2083, 24066
Total 314 100 2733 1610 3331

Modal shares (incl. mode combinations):
Car258% ;PTE9% ;NMT75.1%

SDE size (sg.km): 52.8
SDE rotation: 116.0

Leisure
(n=931; 19.9 % of all trips)
% of trips Trip distance

Chosen travel No of within the

mode tips  category Average Median Sidev.
Car 212 2.8 6340 4400 4079
PT 147 15.8 10836 11350 4302
NMT 329 353 1235 870 1379
Other 15 1.6 4748 2000 6240
Total &gl 1000 4767 2476 4984

Modal shares (incl. mode combinations):
Card420% ; PT27.4 % ; NMT 555%

SDE size (sq.km): 98.8
SDE rotation: 138.7

Other
(n=62; 1.3 % of all trips)
% of trips
Chosen travel Noof within the
mode trips  category Average Median Stdev.

Trip distance

Car 17 27.4 4133 3250 3033
PT 8 a7 10263 104200 1199
NMT 28 41.9 266
Other 2 32 2453
Total 62 100.0 3660 2044 3663

Modal shares (incl. mode combinations):
Car 38.7 % ; PT 16.1 % ; NMT 58.1 %

SDE size (sg.km): 56.8
SDE rotation: 1556

[ standard deviational etlipse (SDE)

l:l City centre area

i | Kuninkaankolmio area

Combination
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Modelling travel time in urban networks: comparable measures |!,|c:,mu;.rk
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—ugements. Travel times

® Com E e, Lhis paper alms to assess the com-

10n —ect ome by diferent travel modes. First, we briefly

‘ ta Cos studies and identify different typical approaches, which we then
1 ‘por s computational models respectively for car and public transport (PT), imple-
ns Coon our case study area, the capital region of Finland. In the car models, (1) the simple model

tr a. ignones congestion and parking in travel time calculation: (2) the intermediate car model accounts for
congestion but ignores parking: and (3) the more advanced car model takes into account all parts of

the journey, including congestion and parking. For PT, (1) the simple model accounts for transit routes
but ignores schedules: (2) the intermedi ate model incorporates schedule data in a simplistic way; and
(3) the more advanced model adopts a door-to-door approach where true schedules (incl. congestion)
and realistic route combinations are accounted for, Our results show that absolute differences in car
and PT ravel dmes are notable in the Greater Helsinki area, no matter which models are used for com-
parison. Modal travel time disparity appears smallest in the dry centr e area. We aonclude that using con-
ceptually corresponding models for car and PT travel time alculations is the key to achieving a reliable
analysis of modal accessibility disparity. A door-to-door approach in travel time calculations (adopted in
the most advanced models) also makes the results ruly comparable in absolute terms. Finally, the more
advanced the applied methods are, the more data hungry the analysis is. Here, recent deve lopments in

open data policies among urban transport data producers become very helpful.
@ 2013 The Authors. Published by Elsevier Led. All rights reserwed.




The most accessible areas by
private car in the Capital Region
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The most accessible areas by public
transportation in the C. Region
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Shopping center accessibility
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Salonen, Toivonen & Vaattovaara (2012) : Arkiliikkumisen vaihtoehdoista monikeskuksistuvassa
metropolissa: Kaksi ndkokulmaa palvelujen saavutettavuuteen paikaupunkiseudulla.
Yhdyskuntasuunnittelu 3/2012, 8-27.



Our main research questions
» How do different modes of transportation
compare in regional accessibility?

» How do the accessibility patterns vary spatially
and temporally?

» How does the realised mobility match the
modelled accessibility?

» What data sources are useful to study these
questions?
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SNAMUTS concentrates on Public Transportation

About SNAMUTS

SHAMUTS is a GIS-bazed tool that was developed fo assess the interplay
between public transport network configurations, performance and service
standards and the geographical distribution or clustering of land use activities

ross a metropolitan area. The tool bresks down the land use transport
systemn into & set of activity nodes and route segments derived from the
hierarchy of activity centres identified in strategic planning documents, and the

ocation and service standard C:pLC' iC transport routes.

SHNAMUTS makes the following definitions:

Minimum Service Standard: SNAMUTS defines and minimum standard for
nclusion of a public transport routes into the analysed network, requiring a
service freguency of 20 minutes {or better) during the weekday interpeak
period (about 10am - 3pm) and 30 minutes {or better) during the day on
Saturdays and Sundays. This level referred to as SHWAMUTS 20, has been
chosen for Australasian cities as it reflects the minimum for public transport to

pe perceived as having a full-time presence and attracting usage for 3 variety of

both planned and spontaneous journey purposes.

y Centres across a

and have been
confirmed I:r_-.- an on site observation. Furthermore, some adaptat ons are made
to the configuration of the public transport network in order to capture major
transfer peints and some linear corridors along high frequency surface lines.

Each activ

i= assigned an exclusive catchment of residents and jobs

ocated within a walking distance from the assocdiated rail station(s) (300m) or

tram/bus corridors (400m). Wherever two or more of these catchments overlap
*ec4!|7p nically, the reside

necmriabad actidhs madne In affactk e racidaed and ink withing walline

ts and jobs are distributed in egual parts among the

The Buttons

6 key SNAMUTS indicators

Closeness
Centrality
‘Ease of
Movement”

Centrality
‘Transfer
Intensity’

- N
/ Betweenness", Network
[ Centrality "|I Stress

‘Geographical | ‘Identifying Squeeze |
vel, \Points and Underused|
Potential’

I" Connectivity
‘Attractiveness |
l for PT-oriented Land |
Use Intensification

Ezch of the buttons represents a2 different SNAMUTS indicator that refers to

specific definition of accessibility.
e Closeness Centrality: Measures distance betweesn nodes in terms of
travel time and service frequency.

Centrality: Measures the number of transfers required to

traverse between all nodes in the network.

& 20-minute Contour Catchment: Measures the number of residents and
jobs within walkable catchment areas of activity nodes that can be

reached within a kerb-to-kerb public transport time of up to 30 minutes
from the reference node.

® Betwesnness Centrality: Demonstrates concentrations of movement

ed by the travel opportunities provide by the netwark.

Identifies paths of high level use imtensity and



How does the public transportation
accessibility in Helsinki look like?

Welcome SNAMUTS!





http://blogs.helsinki.fi/saavutettavuus/

