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1. Overview 1 IfS ‘

Background of this presentation

H RWTH
= IfS ‘ VDV Die Verkehrs-
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Basis of the data: Bachelor's Results published as
thesis at RWTH Aachen (2019) VDV “Blue Book” (2020)
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1. Overview
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Opening dates of tramway systems in Western and Central Europe

after 1980:
64 systems

until 1980 38,6 %

102 systems
61,4 %

time period

2020-2023
2010-2019
2000-2009
1990-1999
1980-1989
1970-1979
1960-1969
1950-1959
1940-1949
1930-1939
1920-1929
1910-1919
1900-1909
1890-1899
1880-1889
1870-1879
1860-1869

)

W Traditional systems

Newly built systems
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1. Overview 1 IfS ‘

Tramway systems in Germany
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1. Overview
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Tramway systems in France

Brest

France

Traditional systems: 2
Newly built systems: 25

=

Valenciennes
Le Havre
Rouen
Caen Reims  gtragburg
Paris
Le Mans
Mulhouse
Angers
Orléans Dijon
Tours
NE Besancgon
Lyon
Grenoble
Bordeaux ;
Avignon
Montpellier
Toulouse Marseille Aubagne

Nizza

Traditional system

Newly built system
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1. Overview 1 IfS ‘

Tramway systems in the
Scandinavian countries

'

Bergen Tampere

Scandinavia

Traditional systems: 5 Gitabor Stockholm .mﬂ
?
Newly built systems: 6 Norrkoping

Aarhus ERNO
Under construction
Traditional system
Kopenhagen _
Odense Newly built system
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1. Overview

Tramway systems in Western and Central Europe

Country | B Traditional systems Newly built systems
Germany
France
Poland
Spain

Italy

Great Britain
Czech Republic
Switzerland
Belgium
Austria
Sweden
Netherlands
Norway
Portugal
Denmark
Finland
Ireland
Luxemburg

Number of Systems
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2. Success Factors of Tramway Systems
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Transport capacity

= Usually, if a tramway system is being
discussed, a bus system is already
present

= Comparison of tramway system and
bus system:
* Bus: 1200 — 1680 pphpd*
« Tram: 2800 - 7200 pphpd*

Transport capacity of tram system
exceeds transport capacity of bus system

*pphpd = persons per hour per direction, source: Foljanty et. al 2009

CAF Urbos 3 Budapest
Length: 56 m, Passengers: 562

Image: Christo, CC-BY-SA-4.0, Wikimedia Commons [3]
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2. Success Factors of Tramway Systems
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Average speed

= Trams are able to run on tracks
separated from individual traffic

= Due to interior layout: Trams have
shorter passenger boarding and
alighting times

= Average Speed:
 Bus: 10 — 15 km/h
e Tram: 15-30km/h

Trams have a higher
average speed than buses

Image: Arild Vagen, CC-BY-SA-4.0, Wikimedia Commons [4]
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2. Success Factors of Tramway Systems 1 I

Urban development

= Use of green track has a positive
effect on the cityscape

= Catenary-free operation at
sensitive places

= Individual design of vehicles and
tram stops

Trams can lead to an upgrade
of the urban space

Image: Florian Fevre, CC-BY-SA-4.0, Wikimedia Commons [5]
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2. Success Factors of Tramway Systems

Customer experience

= Direction of the tramway immediately
recognisable due to visible tracks

= Tram stops separated from road traffic

= Rail vehicles are perceived to be safer
and more comfortable than buses

Trams offer a better customer experience
compared to buses

Image: Neimedia_, CC-BY-SA-4.0, Wikimedia Commons [6]
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2. Success Factors of Tramway Systems 1 I S

What about costs?

= High cost of tramway infrastructure, while buses
can use present road infrastructure

= Vehicle costs for trams higher than for buses,
however: Trams have 3-4 times higher lifespan

= Energy costs and personnel costs
are similar for both tram and bus systems

Image: Avij, Public Domain, Wikimedia Commons [7]
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2. Success Factors of Tramway Systems

Affordability

= Opponents of tramway projects
often claim that their city is not
big enough for a tram

= Qverview of the population of
cities with tramway systems:
Many of these
cities are comparatively small

City population
over 1.000.000

500.000 - 1.000.000
200.000 - 500.000
100.000 - 200.000

under 100.000

Although costs are higher, affordability can

be assumed for many cities

with more than 100,000 inhabitants
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3. Influence on the Modal Split
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What does modal split mean?

= Modal split: Method to describe the behaviour
of citizens in terms of mobility

= Percentage of the conducted journeys with the
following means of transport:
= Car
= Bicycle
= Public transport
= Pedestrian traffic

How people move in Berlin
Modal Split (with walking)

NLRA Webinar, 7th November 2023
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3. Influence on the Modal Split II S

Images:[9] Pasquale Paolo Cardo, CC-BY-SA-2.0, Wikimedia Commons

How can the modal split be determined? 0] Puble Damal, Widmedi Cormmons
= Traffic Count

Location of the traffic counter has
very high influence on the result

= GPS Tracking
Promising method, but data privacy

concerns are present

= Survey
Today (still) the most common method
to determine the modal split

NLRA Webinar, 7th November 2023 18
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3. Influence on the Modal Split II S

Data collection approach

= Germany: ,System of representative = Europe: ,European Platform on Mobility
traffic surveys” (SrV) Management® (EPOMM)
= Conducted each 5 years = Large database of modal split values from
In multiple cities different European countries
= For this study: Usage of data from 71 cities = For this study: Usage of data from 91 cities
(40 cities with trams, 31 cities without trams) (36 cities with trams, 55 cities without trams)
Mobilitat in =
SV |: SEPOMM |
r =7
B - =
g E
Stadten 2018+ =
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3. Influence on the Modal Split II S

Modal split distribution with German SrV data

Germany
Cities with
Tramway 43,8 % 17,5 % 13,2 % 25,5 %

Cities without

93,2 % 11,0 % 15,6 % 20,2 %
Tramway

percentage of the different means of transportation (modal split)
B car M public transport bicycle I pedestrian

NLRA Webinar, 7th November 2023
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3. Influence on the Modal Split II S

Modal split distribution with EPOMM data

Western and Central Europe (excluding Germany)

Cities with

42,9 % 231 % 9,7 % 24,3 %
Tramway

Cities without
Tramway

54,0 % 11,8 % 15,8 % 18,4 %

percentage of the different means of transportation (modal split)
B car M public transport bicycle M pedestrian

NLRA Webinar, 7th November 2023
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Modal Split
Western and Central Europe (total)

Cities with
T"es Wl 434 % 20.2 % 11,5 % 24.9 %
ramway

Cities without
He$WI ou 53,7 % 11,5 % 15,8 % 19,0 %
ramway

percentage of the different means of transportation (modal split)
M car M public transport bicycle M pedestrian
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4. Good Practices for Tramway Systems

How to find Good Practices?

= Collection of data for all

Automatisches Spei

tramway systems in Western
and Central Europe

= |ncluded data:
« Opening date
 Number of inhabitants
« Overall route length
* Number of lines
- Track gauge
 Number of vehicles

hern

Uberpriifen

Ausrichtung

Streck Liniens  EW/km _EW/Linie EW/Fx

Datei Start Einflgen Seitenlayout Formeln Daten
<y -—
0 & Calibri == -
Einfogen KU -
Zwischenablage Schriftart
H11
4 A 8 c 1 . ) 3
1 Stadt 1SO 316(Erstfn Stillleg nact U-Ba best Einwohner:
2 Gmunden AT-4 1894/- 101.649| 1000| 18
3 Unz AT4 1880|- 205.732| 900| 339
4 Graz AT-6 1878|- 288.669) 1435 335
5 innsbruck AT-7 1891/ 132.164| 1000| 41,2
6 Wien AT9 1865|- 1.888. 1435}
7 Brossel BE-BRU| 1869 1198 1000} 139
8 Antwerpen  BEVIG 524.359
9 Gent BE-VIG 261.475)
10 'Oostende BE-VLG 71.405
11 | charteroi BE-WAL 201.939
12 Bem CH-BE 142.493)
13 Basel CH-BS 171.513
14 Genf CH.-GE 200.548
15 Neuchatel  CH-NE 33578
16 Lausanne CH-VD 138.905/
17 (20rich CHzH | 1882) 409.241
18 Prag z-10 | 1875 129451
19 pilsen z-32 | 1899 170936 1435/ 20,
20 Most cza2 | 1901 66.644| 1435| 186
21 Uiberec 51 | 1897 103.979(1435/1f 215
22 Bmo cz-64 | 1869|- 379527| 1435 702
23 Olomouc 7 | 1899 100494 1435| 39
24 Ostrava cz-80 | 1901]- 290.450| 1435| 62,7
25 [Brandenburg adDE-88 | 1897|- 71.886] 1000 17,7
26 |Cottbus DE-88 | 1903] 101.036| 1000| 23,7
27 Frankfurt/Oder DE-88 | 1 $8.232| 1000| 195
28 Potsdam DE-88 | 1 175.710| 1435| 309
29 schdneiche  DE-88 | 191 12.494 1000 14,5
30 Strausberg  DE-88 | 1893) 26566) 1435 6
31 Rostock oe-mv | 1881 208.409) 1435| 356
32 Schwerin OE-Mv | 1908]- 95.797| 1435| 225
33 Chemnitz DE-SN | 1880|- 246.855| 1435] 33
34 Dresden DESN | 1872 551.072| 1250/ 3343
35 Gaditz DE-SN 56.3911 1000}

LI

meaBolsews

-
® 5 e s w

B osanmnnnas

Ansicht

29 Textumbruch

N

5.647
6.069

8617
3208

9.827
8.624
6.265
8.716

9.072
8.420

Hilfe

[ Verbinden und zentrieren +

o

101.649
41146
48.112

67.456
66.596
37454
87.158

NLRA Webinar, 7th November 2023
© ifs 2023 - Pascal Gil, Christian Schindler: Success Factors of Tramway Systems

£ Was mdchten Sie tun?

— ST
B o e o
Als Tabelle  Zellenformatvoriagen S Sortieren und Suchen und

Formatierung - formatieren «

23

ﬂooc:!ooooo<>oc>oooe::e;oofg

H-.

ooooooo§<

=)

oomooooacoooooslooooo

F

ccoocoocloccoMBolocoocoloe

cocooooloo
cocoocooloocoolooooo

i

olo.o.oooooooooooo ‘oo.oco

w

© o ol=

coocoocococoocococloooooocoloccoocoolocococoloooco

9
sHo .o

coocooocoocooolocoocoooolococoooo|loooooloocce
cocococoomoooolhw

©cooooocoo00o00olooooooooooo0olooooolooo oo
oooooolocoooooooooololoooooooooooo
cooocoocococococloccoocoooclocoooosolocoooloosce
cooocooooooclenoooooloooooolococoolooooo

cooocococoo0oo0ooclooooooolocoooolooocoocloooo o
cooooooo0o0o00locooocooolocooooolococosolooo oo
coooococcoooolccocooocolocooocoo|loocooloonee

oolooeeo.oooooooooooooooeooooooooo
comoloooooolocoococoooloccocoolocccoolocoe
©cooocooocoococoloccoooocloooooolococoolooo oo

oSoolooooooooooooooooooooooaoooooo,

©coocoocooco0o0ooloocooo00

cooooo0o
comsocooo




4. Good Practices for Tramway Systems

zifg|

Key Figures for the comparison of tramway systems

Inhabitants per Vehicles per

kilometre of
tramway line

kilometre of
tramway line

Key figure for the density of the tramway Key figure for the service frequency and
network and the coverage of the city area transport capacity

Examples of tramway
- systems with high key
figure values

NLRA Webinar, 7th November 2023
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4. Good Practices for Tramway Systems 1 I S

Innsbruck

= “Good Practice” for small city

= East-West connection served
by trolley bus system until 2006

Schiitzsstr./
e Innsbruck {2
= Inauguration of tram on former w
Technik West /W
trolley bus routes 2019 ““—'\/—/\r\»\;@x\\ .

Rum Bahnhof
a

Image: IVB Innsbruck [14]

Rathausgalerien L
mras (SR

.
.‘
] a

Vols Bergisel

Image: Gustav Stehno, Public Domain, Wikimedia Commons [15]

B iosen 7@4'!/~/£,
C e 6 B+ regonaibann geplant Fulpmes lgs Bahnhot
= Network: 41.3 km
= Vehicles: 52
= |nhabitants: 158,550
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4. Good Practices for Tramway Systems

Freiburg

= “Good practice” for medium-
sized city

= |nthe 1980s: Restrictions for
car traffic, fare reduction
of public transportation

= Modal share of cars: ~20 percent

= Lines: 5
Network: 36.4 km
= Vehicles: 69
Inhabitants: 229,636
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4. Good Practices for Tramway Systems

Hannover

Stadtbahn mit Haltestelle
Tram line with station

“ I » 1 1 16 ecial event line
0O0d practice 1or DdIg (:Ity e
a im Nachtsternverkehr
Altematie route
during night service
— RegionalExpress
Regonal express train
o Regionaliahn

— @ sBah

n
S-Bahn train

7

@ Ubergang zum Bus

Interchange to bus fine

“Stadtbahn” approach:
Underground tracks in city
centre, tram tracks in
suburban area

ER Park+Ride
Nicht barrierefrei
ot barrier-ree accessible

Minden

*Linie 2: Haltestelle Rethen
entfallt ab ca. Mitte 2023.
Infos: gvh.de
Line 2: The s
eliminated
Information

Rethen will be
approx.mid-2023.
h de

12

122.7 km
341
734,079

Lines:
Network:
Vehicles:
Inhabitants:
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4. Good Practices for Tramway Systems 1 I
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5. Conclusions

Conclusions

= High number of traditional tramway systems, rising number of newly built systems
= Percentage of newly built systems varies in different counties

= Success factors for the tramway compared with bus systems:
Transport capacity, average speed, urban development, customer experience

= Higher costs than bus systems, but affordability is usually given for cities > 100,000 inhabitants
= Trams increase modal share of public transport and reduce modal share of cars

= “Good practices”: Dense networks served with high frequency
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Thank you for your attention!
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