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1.l ntroducti on

To promote a more sustainable way to travel, a modal shift from car or from short distance
air travel to rail journeys is needed. Travel time savings are commonly seen as one of the
key arguments for using a specific transport mode. Consequently, the whole travel chain
from high-speed and/or long-distance rail to locally available modes needs to be considered?.
Here, good interconnections with other modes such as walking, cycling or public transport
are of great importance. They are also instrumental for increasing the overall quality and
userso experience of train journeys. I n
factors such as the quality of rail stations and their surrounding environment also play an
important role in recasting and improving the attractiveness of rail journeys. Fr om a
perspective there is an urgent need to develop seamless and pleasant passenger transport

solutions.

Modern stations are increasingly expected to accommodate a variety of services and
facilities for different transport modes and urban amenities such as cafes, shops or hotels. In
particular, additional mobility services such as car- and bike-sharing stations or dedicated
charging columns for electric cars have called for extra space. However, many stations
premises and immediate surroundings already face challenges due to limited availability of
space. Stations need to be efficient in order to fulfil their actual purpose i.e. operations of
transport services. Movement within the station and through the wider area are of similar
importance for the users of these services. Here, stations need to be accessible for all types
of users and they should provide good connections and route choices. A good usability is
also related to aspects such as easy and effortless wayfinding, good service information and
comfortable and secure waiting environments (TfL, 2009). In parallel with infrastructure and
operational aspects, an efficient and inclusive public space should be created for improving
the urban node accessibility and at the same time there is a need of comprehensive ways of

integrating local, regional and long-distance passenger rail transport.

The present guidelines aim to provide recommendations towards an inclusive approach and
a design for everyone in order to cater for the needs from diverse user groups such as

commuters, tourists and other non-regular users or those with special needs such as visually

addi ti

user s o6

i mpaired people. Each userb6s perspectiveégpecan be

of trip, external circumstances such -bmisgamde at her

1 RAISE-IT Activity 3 Guidelines (Delpiano and Endemann, 2019)
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condition). Van Hagen (2015) states, that the needs of the users are a pivotal point in
enhancing the quality of a train journeys and the use of stations.

Moreover, a Swiss study showed that the user perspective differs substantially from the

pl annersdé6 assumptions, especi al | yvamde &eterimgtet ¢ o me s
al., 2007). In such complex situations, the overall quality of the interchange is judged by the
ambience and organi sation of the space and us
different aspects such as ease of transfer, service of different modes, signage or cleanliness.

Improving single aspects can surely add to a positive overall experience, but
experience in rail journey should be improved in a holistic way. For example, direct paths are

of high importance in transfer as well as travel related information. They should allow fast

passages e.g. between platforms and only travel related retail and ticket purchase should be

allowed nearby?. Also, the overall impression can be improved by balanced lighting a friendly

atmosphere and cleanliness, both for main station concourse and hidden corners. In

combination with a well-arranged configuration, i t makes userb6s orientati
easier while reducing stress and also improving the user experience, and thus increases the

rating of other aspects and the overall contentment with the train journey.

1.1 RAISE-IT Project

The RAISE-IT project examined the better integration of long-distance rail, including high-
speed rail, with regional and local transport networks along the Rhine-Alpine Corridor. It
explored accessibility of passenger train services at key urban nodes by looking into manifold

travel distances and destinations along the Corridor in a multi-spatial approach.

According to TEN-T Regul ati on, Aur ban nodeg@oint & findlef i ned
destination for passenger and freight travelling on the trans-European network (EU, 20133).

For the RAISE-l T pr oj ect the term Aurban nodeodo refers

station Iis | ocated, whil e tsfelhodeodo means the railw

2Vande Weteringetal. (2007) and SVI (2013) refeshappitnrguastédlatharcedmt ed r €
retail and services that arereferred t o ash ofpfpuim g 0. T haaweriseraents shauld hot ke bcated

where transfer between platform or between modes takes place and thus should not interfere with the orientation

and wayfinding processes.

SAi[ é] those nodes ntorthe fitalldestinationa"fast inile"y for passengers and freight moving on
thetranss-Eur opean transport network and are points of transfer
(Regulation (EU) No 1315/2013: (30))
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In line with the multi-spatial approach, three spatial scales have been investigated in three
activities (Figure 1):

1. Activity 1: urban node accessibility (within railway stations and in the surrounding
areas as well as the accessibility from/to stations at the local level);

2. Activity 2: seamless connection from the nodes (the regional level of
accessibility); and

3. Activity 3: corridor concept (corridor-wide connections between the nodes at the

inter-regional level).

Asterdam Activity 1: Urban Node Accessibility
Rotterdam / ,e .,
._/ & = * Arnhem
™ o Bortmund * Nijmegen
thndon % Dussoio Sen * Dusseldorf
A\ ° @ Koln .
® | Bruxelles * Frankfurt am Main
Lille”
S 1 rankfurt/M, * Karlsruhe
- Ve , YK Genova

Saarbricken annheim
L]
Paris Sruhe
® Stuttgart

Strasbourg ® & Kehi Activity 2: Seamless Connection from the
s Mo
Mulhouse ." ‘..F[eirl;mrg Nodes .. .
T .. = Arnhem: the Arnhem-Nijmegen region
m._,.-‘ ® Zoric " = Mannheim: the Rhine -Neckar region
\ \ = Milano: in relation to east Piemonte
Lyon® '\1) =
) Activity 3: Corridor Concept
/Tori:o = Suitable nodes to be explored for lITT
i i implementation
Genova

Figure 1. RAISE-IT partners and three activities
(Source: own illustration by Otsuka and Endemann, map adapted based on CODE24 initiative).*

The focus of the present guidelines is placed on the first and second scale of accessibility:
the local and regional level. The guidelines aim to provide concrete examples for showing a
comprehensive approach to improving (travel) experiences for all passengers and users of

the services provided.

4 https://egtc-rhine-alpine.eu/de/code24/
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1.1.1 Study on Six Rail Stations at the Local Level

To examine urban node accessibility at the local scale (Activity 1), the performance of six rail
stations along the Rhine-Alpine Corridor was studied (Arnhem, Nijmegen, Dusseldorf,
Frankfurt am Main, Karlsruhe and Genova®, see Figure 1). For each case study, the
accessibility within and from/to the railway station was examined with reference to urban
travel modes and services including walking, cycling, car- and bike-sharing and different
types of public transport. The spatial levels ranged from station premises to the urban area
within the muni candpddférant methals were usedl ecaordingly (Otsuka et
al., 2019a).

1 Accessibility of a station and its adjacent area, based on field observations and
interviews with station managers using ten indicators (i.e. architectural and urban
design, station facilities, intermodal and access facilities, ease of transfer, liveability
and comfort, station square and adjacent area, information provision, station

management, safety and security, and climate change adaptation; Figure 2);

1 Walkability of urban neighbourhood within a radius of 800 m from the station,
based on field observations with reference to four criteria for assessment (urban
structure, design of the street, obstacle and traffic safety, and personal impression),
walkability maps and a comparison of primary results with an adjusted version of
Walkscore®® (Figure 2);

1 Accessibility to/from the station at the urban scale using different transport
modes, based on available sources, calculation of different indicators (e.g. average
number of transfers, minimum travel time and average travel time with public
transport as well as number and distribution of car- and bike-sharing) and creation of

GIS maps for a city-wide overview (Figure 3).

Findings from the analysis were debated together with local stakeholders at roundtable
discussions in each of the six urban nodes. In the roundtable discussions, complex issues
were expressed by different stakeholders as well as conflicting priorities and goals in terms

of improving rail stations. Key issues that were raised during the workshop were further

5 The analysis for Genova was carried out on the two stations Piazza Principe and Brignole.

6. The origi | po Wa li kkeeSed enithe wadkisg distance to the closest amenities
(https://www.walkscore.com/). RAISE-IT developed a modified version and imposed some penalties with
reference to traffic noise, road speed limits, traffic accidents (pedestrian) or air quality.
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discussed at an expert workshop together with international academics, train operators,

regional and local authority representatives.

Station and adjacent area

Walkability study: R. 800m

Field observation with
Likert scales
Interviews with station
managers

OCoo~NOO~WNPE

Field observation
(Walkability maps/ Rader
Graphs)

Walk Score®

Figure 2. Study areas: st ati onds accessi bil ity athetbcahseale (Karlsrahe HHf)o o

(Source: own illustration by Otsuka, Gerten and Ronsch © ILS 2019, map adapted based on OSM).

Neighbourhood zones:
Grotzingen Karlsruhe
Wolfartsweier @ RailwayStation
Oberreut
Griinwettersbach
Ruppurr

Palmbach
Hohenwettersbach
Waldstadt
Weststadt
Weiherfeld-
Dammerstock
Innenstadt-West
Nordstadt
Daxlanden
Nordweststadt
Sudstadt
Stupferich
Muhlburg

Rintheim
Grinwinkel
Knielingen

Durlach
Sudweststadt
Oststadt
Beiertheim-Bulach
Innenstadt-Ost
Neureut

Hagsfeld

Figure 3. Study area for accessibility from/to station at urban scale (Karlsruhe Hbf)
(Source: LINKS Foundation).
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1.1.2

Seamless Connection from the Nodes at the Regional Level

Seamless connection from the nodes at the regional level (Activity 2) was analysed in terms

of integration between long distance rail services and local/regional public transport services

connecting the main railway nodes along the Corridor with their catchment area. Three case

studies were considered: Arnhem node with Arnhem-Nijmegen region, Mannheim node with

Rhine-Neckar region, and Milano node in relation to East Piemonte and West Lombardia.

Major outcomes were developed through a participatory approach comprising a local

meeting and two workshops for each case study. Stakeholders involved included: regional

authorities, public transport operators, mobility agencies, Chambers of Commerce, trade

associations. In detail, the methodology common steps included (Figure 4):

f

The definitiomwmnalf (chthmandare@ of each pilot node) in
cooperation with the involved stakeholders. The regional areas selected for the three
case studies are depicted in Figure 5 and were quite different in terms of spatial
coverage, population density, user groups and level of public transport services
provided. This produced different outcomes and allowed the representation of

different contexts and aspects along the Corridor.

The definition of a vision/strategy to improve regional accessibility to long distance

trains co-designed with local authorities and relevant stakeholders.

The assessment of current and perceived accessibility at the regional scale, carried

out through desk analysis and surveys and discussed with relevant stakeholders.

The identification of major gaps between vision and current accessibility. Gaps
ranged from very specific issues at primary’ nodes already enjoying a high level of
service (e.g. long connecting times or need of two interchanges towards important
destinations, mainly due to infrastructure capacity problems) to more general ones at
secondary nodes (e.g. service frequency, information), to common issues (e.g. lack of

integrated ticketing).

7 Primary railway nodes refer to main railway stations along the Rhine Alpine Corridor already providing a high
level of service and integration with more than 20 international trains per direction and per day calling at the node.
Secondary nodes are international stops along the Corridor mainly located in low densely populated areas and
providing less than ten international trains stops per direction per day (and a lower level of service than primary

nodes).

N7
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1 The development of Action Plans addressing the three priority gaps for each case
study. Depending on the gaps, they included solutions al ready on Public
Agendas (examined in detail and compared in terms of feasibility, realisation times

and costs), or new actions with indications on actors in charge of implementing them.

| PARTICIPATORY APPROACH i
i |
! Local 2nd E
Al meeting Workshop 1
) i
| |
I 1. Study area 1. Final vision . 1
i |2. Vision draft 2. Accessibility gaps 1. Action Plans i
I

L 1

« Strategic plans analysis
* Measured accessibility + Multi-criteria analysis
* Perceived accessibility » Gaps prioritisation

+ Gaps identification + Action Plans

« Action Plans
completion

Figure 4. Methodological steps for seamless connection from the node analysis (Source: LINKS Foundation).

Arnhem/Arnhem-Nijmegen | Milan/Piemonte-Lombardia Mannheim/Rhein-Neckar

Study area

Population
50000 - 75000
e 75001 - 100000
® 100001 - 150000
@® more than 150000

Description Trans-national area Touristic trans-regional area Metropolitan area

Area 11.573 sgkm 3.573 sqkm 6.254 sqkm
Municipalities 112 227 343
Pop. density 373 inhab./sgkm 283 inhab./sgkm 428 inhab./sqkm
Top5 towns pop. 154.200 - 176.700 21.800 - 83.400 82.600 - vur.uu0
Intemational stations 1 (Arnhem) 3 +1 (Milan) 1 (Mannheim)
Intemational trains 24 5-7 58
International flows Mainly commuters Mainly non-frequent users Mainly commuters

Figure 5. Regional level case studies portraits and study areas (Source: LINKS Foundation).
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1.2 Guideline Development

The present guidelines are based on the main findings of RAISE-IT, including analyses at the
regional and local levels and discussions with experts, stakeholders and local partners. They
consist of five key themes that are presented in different chapters. The starting Chapter 2
provides an executive summary and highlights key recommendations for each theme.

The order of the subsequent chapters follows the users on their route. Once travellers get off
a train and start walking towards their destinations, Wayfinding to Station Facilities and
information provision within the station building is the primary factor to be considered
(Chapter 3). Then, the Layout of Stations and Quality of Facilities such as waiting area,
left luggage, shops and toilets which often have a strong influence on wayfinding and
intermodal connections (Chapter 4) are discussed. Subsequently, Integrated Approaches
to Intermodal Connections are explored in terms of both the local and the regional
accessibility by looking into different transport modes (Chapter 5). When people need to exit
the station building, they often enter the station square or need to use underground
passages to walk towards different facilities or in order to reach a destination in the city.
Walkability around Stations is therefore the subsequent topic to be discussed (Chapter 6).
Finally, Optimal Use of Space in the Station Area is discussed with reference to various
issues like fragmented landownerships or other restrictions such as heritage protection and
design codes of station buildings (Chapter 7). Chapter 9 presents references to literature and
good examples that were used in the guidelines.

Each theme starts with a presentation of lessons from RAISE-IT study results including

improvement areas and good examples which were indicated as (-) or (+) when they are

presented. (-) stands for necessary improvements and (+) stands for good examples. They

are extracted from findings of the analyses at the local and the regional level. Furthermore,
complementary and additional information are brought from any other stations than RAISE-IT

case studies with reference to literature, other guidelines and good practices. They are

based on a RAISE-IT literature and case study research and participant s 6 i nput dur i
RAISE-IT workshops.

N7
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2.Summar y

To improve usersdexperience in rail journeys, the guidelines are concerned with the urban
node accessibility at and from/to railway stations with reference to the local and regional
spatial levels. Five key t hemes are identi f i e dthd ptatformotathem
destination: Wayfinding to Station Facilities; Layout of Stations and Quality of Facilities;
Integrated Approaches to Intermodal Connection; Walkability around Stations; and Optimal
Use of Space in the Station Area. To fulfil the travel needs from diverse user groups, the
guidelines aim to provide recommendations towards an inclusive design, planning and
management of rail stations and to optimise their integration with different public transport

services and other transport modes.

Good wayfinding systems provide users with clear directions on their routes. Signs and
pictograms are the key to wayfinding. They should be consistent, visible and recognisable,
based on a systematic scheme using appropriate size, same colours and designs all along a
route. In particular, clutter and overlap with commercial advertisements should be avoided.
The direction to other transport modes and services and towards city centres should be well
indicated within a station and its surroundings. Better systems of wayfinding help users to
locate themselve s qui ckly and guide their way easi
overall aspects of their train journeys. The clear configuration of a station building certainly
makes userso orientation easier, and therefore wayfinding to station facilities should be

planned in close alignment with the layout of station facilities.

In addition to functional aspects of transportation, the spatial layout of station facilities should
be designed in response to userso6 Vv a rtdseweral
transport modes and services, transport related facilities such as bicycle parking spaces and
metro/tram stations should be strategically placed to assist users in their fast movement
towards their next dentations. In contrast, such areas where users tend to stay for a while
(e.g. cafes, retail units, waiting areas) should have different design priorities in order to offer
users a pleasant experience during their stay. Place making of public spaces and creating a
user-friendly atmosphere have been increasingly recognised as one of the key factors to
improve the quality of a station. A harmonised and bright ambient can be created through the
use of natural light on platforms and station concourses as well as well-designed lighting that

also should be applied for underground passages. At last but not least, well-maintained

N7
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street furniture, floors and ceiling and graffities free walls are the key ingredients for making
people feel safe and comfortable.

To offer users a seamless and efficient travel chain, a better integration of transport services
and of different modes can be achieved through several methods/tools. Integrated timetables
are instrumental to optimise the connection of local and regional transport networks with
long-distance and high-speed rails. This can be complemented by frequent public transport
services in urban areas. It is also crucial to extend new mobility services (i.e. shared mobility)
to peripheral areas beyond the city centre where such services are currently concentrated.
To make users6 experience in intermodal changes more pleasant, integrated ticketing
systems for intermodal connections should be further improved. In case that a totally
integrated ticketing system is not yet available, electronic tickets and smart cards that can be
used for different transport services can be seen as an efficient solution. Also, real-time
information for different modes and services should be available on the platforms and other
important parts of the station building and its surroundings. Face-to-face communication
between users and service providers is also an effective way for getting information. Thus,
training for c usuldbempeovided to mambeastof stafi whe hre working for

transport operators and are in direct contact with customers such as bus drivers.

In order to make urban transport more sustainable and well connected, the importance of
walking and cycling in achieving low-emission and car-free urban mobility needs to be
highlighted. Walkability around stations can be improved through a better design of
pedestrian sidewalks (e.g. widen the width). In particular, tunnel walkways under rail tracks,
that are connecting the two sides of a city, require innovative solutions for transforming an
often narrow and long dark space into a bright and pleasant path. Walking is the active
transport mode accessible to everyone, and special measures to improve the walkability for
all types of users should be taken into account. Giving priority for pedestrians at traffic
crossing and reducing traffic speed limits increase perceived safety of pedestrians. Also,
well-lit and regularly maintained streets have a great contribution to this end. Bikeability
around stations is another key agenda that can be improved by extending clear bicycle lanes

up t o t h éicydetparking spacé.s
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Finally, the traditional configuration of a stationd s$nfrastructure should be reconsidered to
meet the requirements for modern stations. Over the last two decades stations have been
playing a strategic role in restructuring their immediate surroundings in alignment with the
renewal or redevelopment of the station building. Given the limited space of the station area,
an optimal use of this space should be the key agenda for future discussions. In many
stations prime locations of station squares have been allocated to access facilities to private
cars and public transport, while less priority was given to the space for walking and cycling.
Additionally, there is an increasing demand on stations to accommodate new mobility related
infrastructure (e.g. parking spaces for shared mobility or electronic car recharge stations) as
well as commercial and business facilities. Stations are nowadays expected to function as a
mini-city centre, that is a complex place for addressing the needs from different strata of
people. It takes an extensive time to reshape stations for modern usages, and thus interim
solutions during the redevelopment process should be always in place in order to reduce a

long-term disturbance for users from a large-scale construction work.
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Wherever people go, they need to find their way. The process of wayfinding at an
interchange and its surrounding includes how people orient themselves and how they
navigate from place to place. As briefly described by Lidwell et al. (2010, p.260), the process

of wayfinding follows four stages:

1 Orientation: customers need orientation about their location and the desired
destination e.g. bus stop, another platform or a waiting area, ticket counter or

shopping facilities;

1 Route decision: a decision about the route is needed. Most transport users prefer

direct routes to the selected destination;

1 Route monitoring: While walking, people need to know where they are and monitor
their path in order to make sure that they are still heading towards the desired
destination;

1 Destination recognition: when people arrive at their desired destination, they need
to be able to recognise it.

Good wayfinding systems at interchanges thus need to tackle all of those four stages within a
comprehensive approach. Interchanges often form a hybrid type between transport station
and urban centres, in such complex situations wayfinding systems are of great importance. A
wayfinding concept should be established including visible and recognisable signs or
pictograms with consistent colours all along a route. Clutter and overlap with commercial
advertisement should be avoided in order to improve visibility. In addition, good wayfinding
helps to increase interchange passenger capacity and also reduces travellers stress level

and helps to incredses userso satisfaction

8 As Robin Woods points out, signs should be conceivable and easy to follow, pieces of arts can help orientation
(see presentation that was recommended at the RAISE-IT expert workshop: recorded 2018 in Utrecht, the
Netherlands https://www.youtube.com/watch?v=efdVRQwyfFM (last accessed 2 Nov. 2019).
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3.1 Lessons from RAISE-IT Case Studies

Wayfinding is one of the main topics identified by the RAISE-IT local partners as a result of
the six case study stations. Wayfinding to station facilities should be further improved since
some station facilities and the connection to other public and private transport modes and
services (e.g. Kiss & Ride, Taxi bay, bicycle parking, long-distance bus terminals, etc.) are
not in line of sight and poorly signposted. Moreover, the complicated arrangement of
intermodal connections in modern stations often confuses people, especially if they are non-

regular users of the station.

The direction to bus stops, bicycle rentals, car- and bike-sharing stations at a station and its
immediate surroundings should be well indicated. Visible and updated timetables and
network maps should be provided in order to improve the travel experience of people to and

from the station.

1 Kiss & Ride: (-) in Arnhem Centraal Kiss & Ride is located at the roof top of the
station building. There, it is located within the station building, but not in the line of
sight of the potential users. In addition, it is difficult for drivers to find their way from
the main road. Kiss & Ride is therefore currently underused (Figure 6). Unofficial
drop-off and pick-up at the bus stop areas on the busy road on the north side of the

station cause problems.

1 Long-distance bus terminal: (-) Long-distance bus terminals are often located
outside the rail station building but signage for wayfinding is missing (e.g. Frankfurt
am Main, Dusseldorf, Nijmegen and Genova Brignole, Figure 6). Here, a conflict of
interest was stated by train operators such as DB. When they perceive long-distance
bus operators (e.g. Flix bus) as a competitor, they do not see the need for placing

signposts to ease the access from / to rail station and the bus terminal.

9 Cater for different user groups: (+) G e nstatioasd(Riazza Wrincipe and
Brignole) offer high quality wayfinding for disabled communities together with
dedicated information services to this user group. Several good practices are
introduced through the recent renovation process (e.g. barrier free access, tactile

and braille signs).
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9 Signposting: (-) In addition to the appropriate size and location of the signs, the
consistency of the information needs to be considered. Frankfurt am Main Hbf
presented an interesting example as Milano Centrale station was announced with the
Italian name (Milano Centrale), while the German name (Mailand) was used on

platform announcement board in Mannheim Hbf and Karlsruhe Hbf.

Figure 6. Underused Kiss & Ride in Arnhem Centraal (left © Otsuka).
Wayfinding to long-distance bus terminal in Frankfurt am Main Hbf (right © Otsuka).
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3.2 Further Examples from Stations and Guidelines

In additional to the above presented RAISE-IT examples, an excerpt of further examples and

guidelines on wayfinding are shortly described below.

Porta Susa station, one of T o r i tmag &tations, was mentioned as a good example at the
expert workshop for Activity 1 (Otsuka et al., 2019b). The transparent glass roof of the
extended underground station is a new Torino landmark. Trains and metro both depart
underground and the clear design and the spatial layout of facilities, pathways and

connections to different services supports easy wayfinding (Figure 7).

Figure 7. Porta Susa in Torino (© Otsuka & Welsch).

Milano Metro was mentioned at the expert workshop as another good example for a holistic
approach and a good design as well as a good wayfinding system. Here, signage and
wayfinding were designed by a graphic designer, Bob Noorda®, who worked in close
cooperation with the architect. To make wayfinding and orientation as effortless as possible
for users, a colour-code was used, e.g. red for the line 1. Handrails and furniture such as
seats use this colour consistently. At the stations, a continuous stripe of the red colour was
put on the wall in such fashion that it was in line of sight for the train passengers and easy to
read signage was placed there (Figure 8). Having the u s e pe@spective in mind, the station

9 Description of the design: https://www.citylab.com/design/2016/05/the-undervalued-simplicity-of-bob-noordas-
vision-for-milans-metro/483782/.
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