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EN64-008 Acatus Plus of Lower- Poland Railway (Koleje Malopolskle) operator on the stretch Krakow MydIniki -

before the regular inauguration (13.09.2015). Photo M. Wojtaszek

The second half of the twentieth century brought very potent urbani-
zation processes, linked to an increasing population growth together
with an industry growth with declining demand for workers in rural
areas. Cities population in the world accounts currently around 54%
of the global population (compared with 33% in 1960), in Europe it
is 73% and in Poland it is above 60%. Trends are clearly rising (UN
data for 2014 [3]). Urbanization is followed by a rapid urban sprawl
resulting from fashion - moving to suburbs is a sign of wealth and
good social position, together with lack of sufficient investments in
affordable housing estates and better life quality in suburbs - larger
homes and green areas, lower maintenance costs.

Keywords: agglomeration railway, urbanization processes, passenger
railway market, transport systems.

With this trend, however, have emerged transport problems.
A home or apartment on suburbs is most often associated with
having at least one car. Inhabitants of suburban areas as well as
surrounding villages and towns often work in one large city. The
road and parking system of major urban centers is most likely to
no longer be able to accommodate increased car traffic, which
entails congestion followed by: increased air pollution, extended
travel times and related problems (including social problems re-
lated to congestion - healthy and sedentary lifestyle, as well as re-
duced time for yourself and your family). The quality of life in cities
has further deteriorated, escalating the phenomenon of escaping
into suburban areas - as a result of the reduction of urban space
(necessary for road traffic and the increasing demand for parking
space), the increase of air pollution and noise pollution. Railway

Krakow Lotmsko (km 9.9)

became the remedy for transport problems associated with the
urbanization process - giving the opportunity to reach even the
city center without any trouble finding parking space and delays
related to traffic jams. S-Bahn suburban railway in Berlin, dating
back to the first half of the twentieth century, but also the RER in
Paris (dating since 1960s) became the model for the agglomera-
tion railway network. With the proliferation of cities in the second
half of the twentieth century and the beginning of the 21, further
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45WE-002 as a regional train of the Mazowa Rail operator (Koleje Ma-
zowieckie) near Warsaw West station (27.06.2015). Photo M. Graff
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urban center/conurbation/metropoli-
tan area, as well as transport needs
between such a center and neighbor-
ing areas”[4]. Frequency of such ser-
vices is high (usually at least 4 trains
per hour), the distance between stops
is relatively small, and the connection
network is strongly integrated with
the network of other means of public
transport. Regional transport ,aims
to meet the needs of the region’s
transport”. The frequency of trains is
usually less than 4 per hour and the
distance between stops is higher than
at case of agglomerations and sub-
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Fig. 1. Share in passenger railway market according to passenger number in 2015 [11]

German, Swedish, British, Austrian, Swiss and other cities were
launching agglomeration railway systems.

The definition of agglomeration (or suburban) railways is dif-
ficult to distinguish; these transports are often combined in Po-
land with regional transport - for economic reasons and for other
the benefits. The definitions in the legal acts are also not precise,
and in the available statistics, both systems are often analyzed
together. The ERRAC (European Rail Research Advisory Council)
mentions that suburban/commuter railways cover a maximum
travel distance of 15 km and 30 minutes of travel [8]. In Directive
2012/34/EU of the European Parliament and of the Council of 21
November 2012 on the creation of a single European railway area,
urban and suburban transport is classified according to the area
to be served and ,transport services whose principal purpose is
to meet the transport needs of an urban centre or conurbation, in-
cluding a cross-border conurbation, together with transport needs
between such a centre or conurbation and surrounding areas”,
regional transports are designed to meet the region’s transport
needs [1]. The definition mentioned in the Office of Rail Transport
of Poland report, in accordance with the European Commission’s
recommendations, characterize agglomeration and suburban
transport as predicted ,to meet the transport needs of a large

27WE-011 as an agglomeration train of the Warsaw City Rail op-
erator (Szybka Kolej Miejska) at Legionowo station (23.04.2014).
Photo M. Graff
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urban transport’[4]. The frequency
issue is not always rigorously seen as
a criterion for the classification - it may be higher (train every 5-15
minutes), but this is not a sine qua non condition. It is pointed out,
however, that regional and agglomeration trains compete primarily
with car transport, do not require reservations, require co-financ-
ing and are provided on the basis of public service contracts[6].

For the purpose of this publication, it can be assumed that com-
muter railways are primarily used by people living in areas adja-
cent to the agglomeration to commute to work in a larger urban
center. They and also meet transport needs within the agglom-
eration, serving as a fast and reliable a mean of transportation,
congestion-free and, above all, faster than a car or a bus. Agglom-
eration railway connections are strongly integrated to the public
transport network and allow rapid and effective interchanges. The
journey is short, up to half an hour. Due to the usually low com-
mercial speed on railway tracks in Poland despite modernization
works - the travel time of 1-1,5 hour should be taken into con-
sideration - on the condition that passengers traveling on these
lines are regular (daily or almost daily) and are aimed at reaching
the workplace / college. The frequency of connections should be
considered as the result of the demand for railway transport -
which depends primarily on the journey time and the degree of
integration of rail and urban transport - both at the starting and
destination points, as well as the transport policy accepted by the
transport organizers.

The rapid growth of agglomeration railways is a result of the
cities and their suburbs growth. At first this was rather self-reli-
ant - due to the high competitiveness of railways regional railway
connections became a natural mean of transportation for those
who left city centers and moved to the suburbs or provinces. Prior
to the division of the Polish State Railways into smaller compa-
nies existed already SKM Trjmiasto and WKD (Warsaw region).
The rise of regional and agglomeration railways is related to the
formation of regional-government companies: Mazovia Railways
(July 2004), SKM in Warsaw (February 2004), Lodz Agglomeration
Railways (May 2010), Matopolskie Railways (December 2013).
The number of passengers transported is growing. Only in terms
of Mazovia region - Mazovia Railways, SKM in Warsaw and WKD
- in total have transported 34% of all passengers transported in
Poland in 2015 [11].

Railway market development, together with urban transport, is
strongly supported strategically and financially by the EU transport
policy that focuses on reducing greenhouse gas emissions as well
as the negative congestion effects while improving the quality of
life in cities, revitalizing their centers and reducing their sprawl. Ac-



cording to the White Paper policy, individual
transport should be restricted to the last sec-
tions of the journey - multimodal transport
should be developed [12].

Agglomeration railway transport systems
in Poland

Warsaw agglomeration

The Warsaw Agglomeration (metropolitan
area of Warsaw) according to GUS statistical
data, in 2013, had 3 083 236 inhabitants
(58% of the total population of the voivod-
ship). It covers 72 municipalities [2].

The agglomeration rail network consists
of three TOCs networks: Koleje Mazowieck-
ie, SKM Warszawa and WKD (Warszawska
KOlej Dojazdowa). Koleje Mazowieckie also
operates on regional connections, including
Ostroteka, Matkinia, Dziatdowo, Ptock, Kutna,
Lowicz, Skierniewice, Drzewica, Skarzysko
Kamienna, Radom, Deblin, tukowa. Some of
these connections are also used by regular
travelers arriving to work in Warsaw (travel-
ling from Radom, towicz or Kutno - these two
are located within the Warsaw agglomeration,
but are located in Lodzkie Voivodship). SKM
Warszawa offers four connections: Prusz-
kéw - Otwock, Warszawa Lotnisko Chopina
- Sulejowek Mitosna, Warszawa Lotnisko Chopina - Legionowo
Piaski/ Wieliszew, Warszawa Zachodnia - Legionowo/ Legionowo
Piaski. WKD offers connections on a completely independent from
other carriers line - from Warsaw Srédmiescie WKD to Grodzisk
Mazowiecki Radorska - for which this company is also the infra-
structure manager.

Trains operated by those TOCs are of different standard. SKM
possesses only a new rolling stock that meets the PRM TSI
requirements.
¢ EZT 14 WE, 192 seats, standing places 255,
¢ EZT 19 WE, 180 seats, standing places 520 (5 pers./m?),
¢ EZT 27 WE, 274 seats, standing places 701 (5 pers./m?),
¢ EZT 35 WE, 288 seats, standing places 615 (5 pers./m?),

The agglomeration railway system is integrated by a common
ticket ZTM - Koleje Mazowieckie - WKD. The coverage of 2 ticket
zones is shown on the map. It is limited by stops / stations: Sule-
jowek Mitosna, Srodbordw, Zalesie Gorne, Pruszkow, Ptochocin,
Legionowo Przystanek, Legionowo Piaski, Zagosciniec. Zones
changes on stations: Warszawa Wola Grzybowska, Warszawa
Falenica, Warszawa Jeziorki, Warszawa Ursus NiedZwiadek, War-
szawa Gotabki, Warszawa Zacisze-Wilno, Warszawa Mokry Lug). In
WHKD trains this ticket is valid for section Warszawa SrédmieScie
WHKD - Opacz (entire section is in the first ticket zone). The ticket
is not only common to railways, but also for Warsaw’s public trans-
port (also metro). This one ticket, which doesn’t require any addi-
tional fees or a priori passenger choice, whether he wants to travel
by public urban transport or by railway and public urban transport.

Agglomeration rail network is very well integrated with public
urban transport in Warsaw. In addition, TOCs offer the possibility
of leaving the car at the starting point of the journey - from 2012
Koleje Mazowieckie invest Voivodship funds in the Park & Ride
parking system. Leaving the car while continuing the train journey
does not burden the passenger’s budget significantly (additional

Transport Systems

Metropolitan area of Warsaw 2014 [2]

fee is 3 PLN/day, 20 PLN/month). It is also possible to leave bicy-
cles on them. Currently they are available in: Btonia, Celestynow,
0Ozaréw Mazowiecki, Zyrardow, Siedlce, Brwindw, Teresin, Radom
and Minsk Mazowiecki. WKD also offers car parks: one supervised
car park in Komorow and three unguarded car parks located at
stops: Grodzisk Mazowiecki Okrezna, Grodzisk Mazowiecki Pi-
askowa and Pruszkow WKD. These parking lots are more expen-
sive - monthly fee in Komorow is 45 PLN or 18 PLN for parking
a motorcycle or scooter. Similar car parks are located at the SKM
stops: in Anin, in Wawer, at the Warszawa Stadion Narodowy stop.
For those who have valid tickets parking is free.

39WE/EN100-05 of the Warsaw Light Railway (Warszawska Kolej Dojaz-
dowa) operator at the Pruszkow WKD stop (1.10.2016). Photo M. Graff
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Tricity (Trojmiasto)

Tricity is a metropolitan area containingg 3 cities:
Gdansk, Gdynia and Sopot. Since 2007 Tricity is an of-
ficial name. Around the TriCity was created the Tricity
Metropolitan Area including half of the voivodship popu-
lation (1266 705 inhabitants in 2013) and 16.7% of its
area, according to the Pomeranian Spatial Development
Plan. This agglomeration includes counties of Puck, We-
jherowo, Kartuzy, Gdansk and Nowodwory counties as
well as cities Tczew, Lebork [10].

Efficient railway transport inside Tricity area and be-
tween it and the larger cities of the agglomeration is pro-
vided by PKP SKM and Przewozy Regionalne in the area
determinate by stops: Babi D&, Cieplewo, Luzino and
Reda Rekowo. PKP SKM also reaches Stupsk, Lebork,
Wejherowo, Reda, Rumia, Pruszcza Gdansk and Tczew.
Passengers are mainly transported with the old rolling
stock EN57 and EN71. Between 2007 and 2014, almost
half of the fleet was upgraded and adapted to the needs
of people with reduced mobility. In 2016 SKM started
operaiting 2 modern trains Impuls by Newag. In Septem- : . _
ber 2015 were launched new connections of Pomorska = Agglomeration borders - Agglomeration surroundings % District borders

Kolej Metropolitalna (PKM). It is a new line serving west- | [ Acgionerton enve — Anlyss border

emn parts of GdaﬁSK and Gdynia and integrated with prior - Functional agglomeration U Possible agglomeration area
PKP SKM line and operated by this TOC. Since 2016 rail-

way system and urban public transport are integrated by  Fig. 4. Tricity agglomeration [10]
one metropolitan ticket.
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Fig. 3. Common ticket ZTM-KM-WKD area [13]
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Lodz Agglomeration

The area of the Lodz agglomeration con-
sists of Lodz Metropolitan Area, including
the Zgierz district (cities: Ozorkow, Zgierz,
Aleksandrow, Strykow, Gtowno), Breziny
district and Pabianice district (cities: Kon-
stantynow £odzki Pabianice, Tuszyn, Rzgow,
Koluszki) [7].

Transport in agglomeration is since 2014
provided by Lodz Agglomeration Railway,
as the basis of a new integrated transport
system, the core of which is the railway
transport.

Lodz Agglomeration Railway operates
only new electric multiple units, produced
by Stadler FLIRT3. All 20 trains are air-
conditioned and in conformity with TSI re-
quirements. Trains have 120 seats and 158
standing places (4 persons/m?). In 2017
was signed a contract for purchase of simi-
lar 14 new trains Impuls Il by Newag. This
means that the 2nd stage of Lodz Agglom-
eration system construction has began. The

Administrative division
|| eodzdistic
[ Brzeziny distric
: Eastem £4dz district
D Pabianice district
[ zgierz distict

O Voivodship capital

District capital
O Othercities

Urban municipality

= FCE
Urban-rural municipality

Rural municipality

1st one included starting operating on lines
Lodz-towicz, Lodz-Koluszki- kierniewice-
Warszawa, Lodz-Sieradz, Lodz-Kutno. The

Fig. 5. Lodz Metropolitan Area [7]

second stage includes connectons between
Skierniewice-towicz-  Kutno, Lodz-Pi-
otrkéw Trybunalski-Radomsko, Lodz-To-
maszéw Mazowiecki-Opoczno (after line
electrification). Around 2022 Lodz Agglom-
eration Railway will also start operating in
a new railway tunnel under Lodz city center.

Lodz Agglomeration Railway is since its
beginnings integrated with urban city trans-
port in Lodz and in all region cities served
by this TOC. This integration includes time-
tables and integrated ticket Wspdlny Bilet
Aglomeracyjny. It is also integrated with
car and bicycles transport - modernized
station offer parking for both of this trans-
port means. In plan is integration with Lodz
Voivodship public bicycles system which is
to be build in 2018 in several cities served
by Lodz Agglomeration Railway. Since April
2017 in Lodz it is possible to travel on Lodz
city public transport tickets. Lodz Agglomer-
ation Railway tickets are honored in reverse
in Lodz city public transport.

' _ Railway link to Lod2 Airport
E Railway tunnel

' E‘ Lodz Agglomeration Railway stops
[E Multimodal station L.6dz Fabryezna

B | Lodz Agglomeration Railway depot

IE Airport

Cracow Agglomeration
Koleje Matopolskie are the youngest TOC
in Poland. This company stared operations in December 2014
on the line Wieliczka - Cracow Main Railway Station. Now Koleje
Matopolskie operate lines Wieliczka - Cracow Main Railway Station
- Cracow Airport, Cracow Main Railway Station - Tarnéw, Cracow
Main Railway Station - Nowy Sacz/Krynica. Koleje Matopolskie
operate 18 electric multiple units owned by Matopolskie voivod-
ship: EN77 Acatus I, EN78 Impuls, EN79 Impuls.

Koleje Matopolskie has a unique in Poland own bus system in-
tegrated with railway system. There are 6 bus lines: Byszyce-Wiel-

Fig. 6. Lodz Agglomeration System [7]

iczka, Hucisko-Wieliczka, Grajow-Wieliczka, Wegorzce Wielkie-
Wieliczka, Wegrzce Wielkie/Swiatniki Gorne-Wieliczka, Swiatniki
Gorne-Wieliczka. Bus timetables are integrated with railway sys-
tem (train awaits the bus). For commuters it is possible to buy one
integrated ticket - Matopolska Karta Aglomeracyjna, It is valid for
Koleje Matopolskie and Przewozy Regionalne systems, city trans-
port in Cracow and Tarndw. It allows free access to P&R parking in
Cracow and Tarndw. It is also possible to travel on an Integrated
Ticket: for Koleje Mazowieckie and urban transport in Cracow.
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Summary - current state and development prospects References:

Agglomeration railway systems in Poland are very diverse - in view
of their integration to the city public transport level, origins, further
development plans. Their boom and increasing market share are
quite remote in time, but as far as the number of railway passen-
gers in Poland continues to decline, number of agglomeration and
regional passengers is growing.

According to the CER assessment, agglomeration railways, to-
gether with a further urbanization increase will become a main
passenger transport market, competing with bus and car trans-
port. CER, however, points to the fact that this transport will re-
quire further subsidies - both for investments and services - until
all other means of transport costs become fully internalized. It is
also desirable to have greater control and urban mobility planning
in the longer term [9].

Agglomeration railways in Poland further development will
require above all investments in multimodal transport - Park &
Ride parking, further stops construction, feeder bus network inte-
gration, but also the integration of rail and urban transport - the
construction of efficient interchanges. It will also require changes
in transport organization which should decidedly decrease car
traffic (especially older vehicles that do not meet the latest en-
gine standards) and create pleasant streets and markets for cities
inhabitants.

First and foremost, however, further development of the ag-
glomeration railways will require a close coordination of transport
policy activities so far separate on different transport organization
levels. This will enable a full agglomeration railways potential by
providing a coherent and reliable public transport with an offer
fully competing with ever-growing car transport by providing door-
to-door transport using all accessible new technologies - espe-
cially in IT communication.
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