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SPACE AND TIME

A metro system is much more than a transportation network, it is a parallel

universe where space is contracted and time is inflated.

The urban surface world and the subterranean metro world operate entirely
independently from each other and are connected solely through a limited number

of stations. Only through a station can one pass from one realm into the other.

Underground, the city acquires novel dimensions. By travelling on a train that runs
straight from station to station without obstacles, one can go much further

in a given time or cross a given distance much faster compared with surface travel.

As such, the metro effectively functions as a space and time shortcut within the

urban fabric. As far as the traveler is concerned, from the moment they venture
underground, the physical space separating stations immediately shrinks while
the time at their disposal offers an inflated travel potential.

A metro system thus offers a city a new and parallel dimension, different but
nevertheless tightly connected to the physical one by a number of fixed gates. These
gates, or stations, are connected by metro services as a part of an underground
network of potential journeys. In order to navigate the network, one needs a map

that portrays its peculiar context and mechanisms.






NAVIGATION

The only way to navigate a metro system, from one station to another, is to board
a train destined for the targeted station or to board several consecutive trains,

thus transferring from one to another if a direct service is not available.

Indeed, the network is composed of a limited number of frequent running
services—we call them lines—which connect isolated stations. Some of these

stations are served by more than one line and thus allow transfers.

Inside this network, only two categories of space are readily accessible to the
traveler: the static stations and the dynamic trains. The entire area between the
stations themselves effectively lies beyond reach as it is either solid ground

or tunnels that can only be crossed while confined to a train. Consequently,

the shape, length, and other physical characteristics of this intermediate space are
of no importance whatsoever for efficient navigation; the only necessary
information is the way lines connect stations and their relative position to one

another. Geography is irrelevant, only connections matter.

Therefore, even though a geographic map of the network can be used for
navigation, it overwhelms the user with superfluous information such as precise
route shapes and physical distances. By contrast, a schematic map displays only
the most necessary information organized in such a way to portray how the
system works, not what the infrastructure looks like, resulting in a far superior

navigational tool.
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VIRTUAL REALITY

In order to understand a complex street network, one can explore the streets
on foot, climb to a high point and embrace a panorama of the city, or consult
an aerial photograph.

Understanding a metro network is a different matter. It is impossible to observe

it from the outside as most of the infrastructure lies hidden underground. Even
when approached from within, its static components—stations—stand isolated and
can be explored only one at a time while its dynamic components—trains—are
similarly scattered and in almost perpetual movement. Even if one is to board

a train and meticulously record all the stations served on the way, one would find
it difficult to ascertain the routes and stopping patterns of other trains, even

on the same line, as one would be able to board only one train at a time.

Prevented from exploring and understanding a metro system by independent
means, a traveler relies entirely on the map for journey planning and navigation.
As far as the user is concerned, the metro network has no practical existence

as long as it is not graphically represented. Without a map, they are incapable

of navigating it. The network thus becomes a tangible reality only insofar as it

is portrayed on a map. If a station is erased from the map, it effectively ceases

to exist for most users despite its continued physical existence. Paradoxically,

the built infrastructure of a metro system remains virtual at all times while its
conceptualized representation—the map—becomes its very reality. In a metro

system, the map is the network.
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MAP AND MIND

Since the map really is the network, the reality of the network itself as well as its
graphic representation, it is instrumental in the process of shaping a mental image
of the metro system. We use the map as our main reference when we think about,
navigate, and talk about the system. Very soon it starts crystallizing into an essential

shape, seemingly immutable and eternal.

The metro system and the city being closely associated (although belonging to
different dimensions) our mental images of the city and of the network constantly
influence one another. Our image of the city results from of a great number of
influences, from geography and built environments to experiences and emotional
responses, whereas our image of the metro network comes primarily from a single
source: the map. Hence, those who control the map hold tremendous power over
shaping the mental images of both the network and the city. A change of color

or shape of a line can have profound consequences not only on ridership numbers,

but also on the way the corresponding area of the city is perceived.

From such power comes equal social responsibility as the metro map is one of the
few common identifiers urban dwellers share. The metro map is indeed blindly
accepted as a neutral, egalitarian, and trustworthy medium by an entire urban

population and requires the most cautious and delicate handling.
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LINGUA FRANCA

Metro systems around the world are strikingly homogeneous. They share
common mechanisms and infrastructure characteristics. Most systems are located
underground, trains run on tracks and usually serve a fixed route with constant
terminal points while lines are colored and named or numbered. The specific way
one uses and navigates a metro system is similar everywhere around the world.
Nevertheless, representations of these systems are multiple and as much as they
may accurately address local particularities or tastes, they fail to provide a clear

sense of belonging to a wider community—a global urban community.

Creating a common language for mapping the underground realm would trigger
an immediate perception of this shared paradigm. It would create an open common

ground for the exchange of experiences from around the globe.

The mastery of a dedicated schematic language specifically created for the
underground world would empower travelers to explore this world further instead
of remaining confined to the small portion of it with which they are already

familiar as they would grow confident in their ability to do so.

Lastly, a language that is at the same time a representation and a manifestation
of a system offers an unlimited and unbounded potential for creativity and
incarnation as its components are simultaneously a concept as well as its very

embodiment. Add a station to a map and it immediately starts to exist.
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INAT GRAPHIC LANGUAGE

Since schematic maps are the most efficient way of representing a metro system
and are an already familiar tool for many, a map-based graphic language could

achieve a universal understanding across continents and cultures.

However, such a language needs to be consistent and straightforward enough

to be intuitively understood without prior learning or even a legend. The INAT
graphic language is an attempt to reach this goal. INAT’s components are clearly
defined and hierarchically organized to enable immediate comprehension while

a limited number of composition guidelines ensure the layout remains coherent.

Maps composed using the INAT graphic language have a compact shape and are
handy for use with a wide range of media. The language is also easy enough to
interpret as it uses a consistent set of symbols and syntactic rules. Finally, it makes

use of schematization and mnemonics to aid in the creation of a mental image.

It is a complete language with an unlimited potential for creation and just as
with any other language, the quality of the speech depends on the eloquence
and inspiration of the speaker. Thus, as much as it is suitable for drafting a user’s

manual, if properly articulated, it may blossom into poetry.

19






COMPONENTS

LINES

Represent regular transport services on a fixed route. They are the backbone
of the map and are categorized according to transport mode, frequency, capacity,
and reliability.

A Metro system has a high capacity, high frequency, runs on dedicated protected
tracks, and is definitively reliable.

A Commuter Rail system is a suburban rail service with a high capacity
and reliability, but often reduced frequency, especially on branch lines or express

service patterns.

A Light Rail is similar to a Metro but with reduced capacity and frequency.
It encompasses a broad range of systems from Monorails with a limited number

of carriages, to trams with protected rights of way and automated people movers.

Bus Rapid Transit (BRT) is a service that operates bus vehicles on a segregated right
of way with controlled-access station platforms in order to achieve high service

reliability and capacity/frequency, similar to a light rail.
Trams and buses use low capacity vehicles operating in mixed traffic conditions

without a guarantee of a reliable service.

squares for buses.
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STATIONS

Have a shape related to the transport mode serving them: circles for rail,

squares for buses.

The size of the transfer stations is relative to the number of lines serving them.
When a transfer is available between 2 stations with different names, a short
corridor is shown connecting them. When a transfer requires a long walk,

it is shown as two separate stations connected by a longer corridor. Straightforward

out-of-system transfers within a reasonable distance are portrayed as 2 stations

connected by a dotted line.

STATION NAMES

Are always written horizontally, with terminal station names in bold capitals

for easy spotting as they indicate travel directions.

COLORS
Are used to identify lines and different shades provide informational depth
to the map. Bright colors are used for the main metro system while lighter
pastel colors are used mainly for commuter rail lines and special services.

ICONS

Indicate the location of major transport hubs for regional or international travel.

LANDSCAPE FEATURES

Help with orientation and are limited to the most relevant ones, such as rivers or

large parks.
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COMPOSITION

Line directions are constrained to angles which are multiples of 45°: horizontal,
vertical and diagonal. The reduced scope of configurations allows for accurate

identification and eliminates ambiguities which could otherwise arise.

Lines that share a common route are shown as parallel with an even spacing while
lines that intersect one another are separated by a white stroke.

A thorough process of shape schematization is a prerequisite for a successful map.
Line shapes are simplified as much as possible, reducing the number of bends while
the overall topology is maintained. The objective is to obtain a shape which is easy
to identify and remember. The simpler the shapes, the easier it is to build a mental

image of the network. The number of bends should ideally be kept below 6.

Design harmony is achieved through order, rhythm and symmetry. Parallel lines
are evenly spaced and similar forms relate to each other. The objective is to make
the best use of the available space and to explain how the network works

by providing a meaning to its overall shape.
Whenever possible, striking symbolic shapes are used for the most characteristic

parts of the network. These familiar shapes constitute powerful mnemonics for

every user.
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A metro map is a graphic novel or, better said, a brand new graphic novel every
time you look at it or think about it.

It provides a framework for unlimited stories with multiple beginnings and
unlimited ends. It is a canvas for travel scenarios and an open field where reality

and imagination intermingle.

The everyday experience of the metro network is enhanced by the knowledge
of the network offered by the map which holds records of past journeys

and reveals potential new ones.

Each metro system has a unique layout and flavor and so each map is a unique
work of art summing up its characteristics in an iconic representation.

Notwithstanding their singularities, some metro networks present structural
similarities and familiar settings. For the purpose of this book, maps are grouped

into five broad network families: Orthogonal, Radial, Landscape, China, Composite.
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ORTHOGONAL

In orthogonal networks, lines are constrained to a regular grid of evenly spaced
parallel and perpendicular axes. Routes bend mostly at right angles and diagonals

are the exception.

The origins of such layouts are diverse. In Chicago, Toronto and Barcelona,
the structure comes from the inheritance of a historic orthogonal street pattern,

and in Buenos Aires of several such patterns.
In Mexico, orthogonality arises from scaling up the historical regular city layout.

In Tehran it is the result of historic axes organizing the urban fabric. In Taipei

and Osaka, the grid is limited to a regularly shaped downtown area.
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MEXICO

SQUARES SCALED UP

The central square is the original city. Tenochtitlan, the Aztec capital,
was built on an island in the shallow waters of Lake Texcoco. It was laid
out following a regular orthogonal plan. Two wide avenues followed
the north-south and east-west axes and all streets and canals ran
parallel to them. Palaces and temples stood at the intersection marking

the symbolic center of the city and state.

Spanish invaders conquered and destroyed the city, then built a new
settlement at the exact same location and following a similar orthogonal
layout. A large square, the Zocalo, and a cathedral replaced the temples
and the name of the city became Mexico, the toponym of the entire valley.
As the new city expanded, Lake Texcoco was gradually drained to make
room for new neighborhoods and the street grid pattern was eventually
discontinued, though the main arteries still conform to the original axes.
Likewise, the metro network reproduces the original orthogonal street grid
inside the historic center before following the main arterials outside of it.
Just as the city expanded outwards from the original settlement, eventually
covering the entire valley, the metro grid scaled up from the original

central square into successively larger squares.

39



STRUCTURE

METRO NETWORK



A i CIUDAD AZTECA
CUAUTITLAN TENAYUCA Ri0 DE LOS REMEDIOS B
i
ol 314, Memoris News Ovine Plaza Aragén
Tultittan Progrezo
Lecheria Tres Anegas. 5demayo
Jipiter Olimpica
San Rafael i
Lapatera Vasco de Quiroga
Talnepantla
! Poriente 146 ( ﬂ a Ecatepec
Hospitat nfail
REZRT pecoparaco Montevideo Lingmista POLITECNICO it 1ol
0w INDIOS VERDES i
Tecnoparquel] Norte Norte Mazquiz
De o5 Clturas R o
nstuto e teron reparataria
Cteio e Bachlres 1 P 13 oeegscin I .
E N . Stetawo ce S S Lorete 416 Ponients Rio de los Remedios
£ O Fortuna Riobamta
n Azcapotzalco Vallejo = = Deporiv Los Gateans
EL ROSARIO - - S P Ampliacién Providencia
Tezozomoc Ferrerial Norte 45 Institutod Lindavista ||| Deportivo La Villa-Basilica MARTIN —_— Fyte w2 Volcin de Fuego Impulsora
u Arene oo del Petrdleo 18 de Marzo CARRERA o e bt
éxico
Tatmin Sachleres
. Nezahualcéyotl
. Talismén Harsean
delazSotmas vitoia
Autobuses Pot Y X
Aquiles Serdan Norte @ orrere Villa de Aragén
Cottongo Oriete 101
Bondojito
Cuttahuac e i Sants Coleta
Bosque de Aragén
Héros de Nacozari o Consutado
LaRaza
Camarones Aragén
HospitalLa Raza Misterios Valle  Consulado Eduardo i
+/LaRaza Gémez Gorataet Moiina Deportivo Oceania
Ciraito
Deporti
feetea Canal del Norte Exbards Molna S ocennia
Tatelolco
Refinerfa Fored Visgtn Mercado Morstos
Romero
g B Lot e R Terminal Aérea
Archiv General
GARIBALDI Morelos. S Nacin
Ricardo
Fiehon Mina Flores Magon @ 0
a fieid o Hidal e TAPO-T Ld
T Cuitlah Militar Cosme (A Revolucin dalgo rles A Terminal de AEROPUERTO
s ) Gt nse santszaro 1| @) M e AEROSUERTO 2
CuATRO  Panteones Popotla Normal  piaza o s € Oriente
CAMINOS fepieliea Son Ji Moctezuma
Reforma Judrez o Zéealo
San Joaquin Hamburgo L Balbuena Hangares
. sabel
Insurgentes - Cuauhtémoc \a Cathtica Candelaria
Sevilla
Polanc u Balderas Salto Pino Merced Boulevard Puerto Aéreo
Chapultepec del Agua suarez
pultep Dursngo Gémez Farias.
N Pl L Nifios Héroes Doctores, ,
Auditorio 8 Juanacatlén . oo 4 aragoza ;
araue Lra rogon San Antonio PANTITLAN
— Sind Fray Servando
- Sonora |
Artonia Hospital General Obrera
Constituyentes Weres
— Campache Agricola Oriental
/ Delasalie Chabacano Jamaica Mixiuhca ~ Velédromo A
TACUBAYA Patriotismo '3 & Chilpancingo Cenro Lszaro | Dgwpund::m
— edico Cardenas LaViga 59 SANTA ANITA
2 Canal de San Juan
2 Obrero Mundial Viaducto 4 S
Escandin e Roio con ys
Viaducto Amores Las Américas Enviqoez Lo Viga Ticosl ltacsco ElRodeo  Gomez orinte 4 T3]
OBSERVATORIO (. — x x x x x x —x x ) —< (2)
San Pedro de los Pinos = - - X Conela ama UicsA R0 A0\ Jfeverde  Comsttuc Nicols =
Etiopia Do G Aemos Xola Coyuya o Mayo  Tecolutla\or” Relorma e Apatzingan Bravo Tepalcates
Pi Ven:  stop v
Plaza De La Transparencia tacatco DetMorat O
Lapiedad || ( y Villa de Cortés, - [ )
Potfarum | Eugenia Apatlaco e //
Terminal Central de
Autobuses del Poniente San Antonio Népoles Nativitas Aculco
Colonia et vate | 1 [ Divisién
H Ciuted e tos Deportas detNorte Portates Escuadrén 201 Guelatao
Cerro de
J{ Paraue Hundido Iztapalapa la Estrella  UAM-I
Insurgentes Sur. Zapata Eje central DE 1917
MIXCOAC Pefon Vigjo
Hospital 20 Parque de Ermita Mexicaltzingo Attatilco a 4
FélxCuevas e noviembre os venados
Rio Churubusco Cuthuacén
Testra nsargentes Coyoacin General Anaya " )
José MariaVaasco San Andrés Tomatlan Acaitla
Francia
BARRANCA 8 Terminal Central de Lomas Estrella
DEL MUERTO Allista. Vi TASQUERA @ Autobuses del Sur ot
e Derechos humanos Las Torres ale
Lo Bomita Ciutad Jardin Periférico Orients
Dactor Givez ’ e eriférico Oriente Santa Marta
Ciudad Universtaria Miguel Angel Xotepingo Tezonco
Centro Cuttura Unversario de Quevedo Nezahuatpts Olivos
Perisur RegisteoFaderal
Vil Oimpica Textién Nopalera Los Reyes
Carregidora Copilco ElVergel Zapotitin
yuntamiento Estado Azteca
Fuentes Brotante i Tialtenco
Santa Ursla Tepepan  Huichapan X
Et Caminero UNIVERSIDAD a Yomali XOCHIMILCO m TLAHUAC LAPAZ
[ — 09/16

MEXICO

Jug Cerovi¢
inat.fr







CHICAGO

AT THE BEGINNING IS THE LOOP

Downtown Chicago, a dense cluster of high-rise buildings, lies on the shores

of Lake Michigan. It is surrounded by an extensive low-rise urban area.

Elevated metro tracks circle around the Downtown in a loop following the strict
orthogonal pattern of the streets. The metro network’s name—the “L”—is short

for “elevated”.

Lines from three different directions enter the loop and run either clockwise
or counterclockwise inside of it. Two more lines cross the loop on a north-south
axis; together they form the Downtown grid.

Outside the loop, lines conform to an overall orthogonal street pattern, running

north, east and south with only a couple diagonals.

By contrast, the commuter rail network radiates out from four Downtown terminals

outside the loop with complete disregard for the street layout.
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TEHRAN

THE CHESSBOARD

As the mighty Alborz mountain range rises from the Iranian plateau, so does
Tehran on its slopes. The mountain chain runs east-west and the city ascends
it from south to north.

The Silk Road once followed the southern edge of these mountains from China and
Samarkand onwards to Tabriz and the Mediterranean. This heritage is embedded
in Tehran's urban structure.

Tehran's main arterials run parallel to the mountain, just as the ancient Silk Road

used to, or perpendicular to it, thus ascending its slopes.

The public transport network is a combination of two intermingled webs—the
metro and bus rapid transit systems—laid over the orthogonal arterials.

The combined network layout looks like the trajectory of a chess game where each
transport system is one player and the grid of roads is an urban chessboard.

The shapes of lines reproduce the movement of pieces on the board: horizontal,

vertical, diagonal, or L-shaped.
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OSAKA

BETWEEN THE GATES

To the west is the bay, to the east are the mountains. From north and south,

rail lines converge in two main terminals: Umeda and Namba, the gates of Osaka.

Between the gates, a dense grid of metro lines permeates the city center and

connects it to the gates.

Further highlighting the central area, a loop line surrounds the grid on all

four sides.
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BUENOS AIRES

TILTING AXES

Buenos Aires on the Rio de la Plata: Fair Winds on the River of Silver.
What a poetic setting for the colonial Spanish harbor that is today the capital
of Argentina.

The original settlement was laid out on the banks of the estuary with an orthogonal
street grid like many others in the New World. As the city expanded, so did the grid,
but as the distance from the center increased the grid axes started tilting and each
new neighborhood was built with a slightly different orientation.

The original matrix was maintained throughout the city, a principle so intuitive that
in Buenos Aires, distance and time are counted in “cuadras” or blocks. However,

the orientation escaped the original rationality and embraced a poetic license.

The Subte, short for subterraneo or underground, originates inside the historic core
from which lines expand to the west in three successive stages. First, lines radiate
from Plaza de Mayo, then they strictly follow the primordial grid. Lastly, they tilt

to the local axes of the outer neighborhoods’ particular grids.
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TAIPEI

SIX SQUARES

In the final stage of the Chinese Civil War, the defeated nationalist army retreated
from the mainland to the island of Taiwan and established a provisional capital in
Taipei. The sudden population influx, both of military personnel and accompanying

civilians, turned the backwater prefecture into a bustling metropolis.

The lack of accommodation sparked an extensive building program that reshaped
the city. Major arterials were laid out in an orthogonal fashion creating vast city

blocks filled with buildings and secondary streets.

This urban layout is reflected in the metro network whose lines become entangled
in the city center to form six large squares. After exiting the squares, they

disentangle into individual routes reaching out into the periphery.
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TORONTO

STRAIGHT FROM THE LAKE

From the shores of Lake Ontario, a regular orthogonal street pattern extends
towards the hinterland across the plain. All streets are perpendicular or parallel

to the shore with very few exceptions.

The combined transport network conforms to the same logic. The metro, streetcar,

and bus lines usually run straight across the grid, seldom changing direction.

Metro lines form the backbone of the network and the two main lines intersect

at Bloor-Yonge station, the geographic center of the city.

The Downtown area is located between this intersection and the Union Station rail
terminal served by all commuter rail lines. It is crisscrossed by streetcar lines while

outside of it, the frequent bus network mirrors the city-wide street layout.
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COMMUTER RAIL

STREETCAR

FREQUENT BUS

CITYSCAPE

DOWNTOWN

METRO



CITYSCAPE

Streets are perpendicular or parallel to the lake

shore and evenly spaced.

The map is tilted to the 45° axis to create
a compact layout with the main diagonals
intersecting at the city’s perceived geographic

center.

DOWNTOWN

Downtown is shown to scale with preserved

proportions. Squares remain squares.

When the periphery of the regular orthogonal
grid is condensed, the area adjacent to
Downtown faces significant deformations as
only one dimension of the square can be
modified. Squares adjacent to Downtown thus
become rectangles. Squares in corners remain

squares.

Proportions outside of Downtown are not
respected, yet the map remains topologically

accurate at all times.

METRO

Line 1 (yellow) runs twice straight through
Downtown on two parallel routes, changing
direction of travel at Union Station.

Line 2 (green) runs cross-town parallel to the

lake and intersects line 1 at Bloor-Yonge station.

Line 3 (light blue) is a continuation of line 2
towards Scarborough.
Line 4 (magenta) complements line 1 in the

north.

COMMUTER RAIL

All lines start from Union Station. They use
a common corridor along the lakeshore, then
continue to follow the lake or branch out

towards the hinterland.

Union Pearson Express line (grey) is a dedicated

airport rail link serving Pearson Airport.

STREETCAR

Streetcar lines crisscross Downtown. Lines run
on straight routes, either parallel or

perpendicular to the shore.

Lines 509, 510 and 521 have dedicated rights

of way and are shown as a light rail.

FREQUENT BUS

Bus lines cover the areas outside Downtown not
served by any other transit mode. The frequent
bus network is a feeder for metro lines as well

as a cross-town connection service.






BARCELONA

MAR Y MUNTANYA

Barcelona extends over a gently sloped coastal plain between the Mediterranean

Sea and the Collserola mountains.

The port city was constrained inside its medieval walls until the brilliant Cerda plan
paved the way for its territorial expansion. The plan called for a regular grid of
wide streets intersecting at right angles with the building blocks’ edges chamfered
at 45° to create wide open spaces at each intersection. The Eixample or extension
was implemented in all possible directions until it reached physical obstacles

such as already built areas, mountains, or the sea. Three avenues are exceptions

to the strict orthogonal rule: “Parallel” and “Meridiana”, respectively parallel and
perpendicular to the equator, cut the grid at 45° degrees while “Diagonal” cuts

it with a 2/1 slope.

The metro network faithfully mirrors the urban layout. Lines follow the Rambla
and Layetana arterials through the historic center and conform to the grid and

Parallel/Meridiana Avenues outside of it.

Commuter rail and tramway networks complement the metro system. The
tramway runs on Diagonal Avenue with two separated routes. Just as Diagonal is
an exception in Barcelona, the angle of the tramway route on the map is the unique

exception to the usual composition rules.
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SEA TO MOUNTAINS

o)

COMMUTER RAIL

PARALLEL TO SHORE

TRAMWAY



CITYSCAPE

The sea and the mountains frame the urban

area.

Three arterial axes frame the historic center:
horizontal Parallel, vertical Meridiana and

diagonal Gran Via.

Three major squares stand at their intersections
and in the center, from west to east: Espanya,

Catalunya and Glories.

GRID

The Eixample regular street grid extends from
the historic center towards the mountains and

along the shore.

Diagonal Avenue cuts through its heart from the

sea onwards, passing through Glories Square.

PARALLEL TO SHORE

5 lines run mostly parallel to the seashore.
Line 1 (red) follows both Meridiana and Parallel
avenues and connects the three previously

mentioned main squares.

SEA TO MOUNTAINS

5 lines run mostly from the sea towards the

mountains.

Line 3 (green) and line 4 (yellow) serve the
historic center.

Line 6 (purple) and line 7 (brown) share the
Catalunya terminal with FGC commuter
rail lines.

The eastern and western parts of line 9 (orange)

are to be connected in the future.

COMMUTER RAIL

Barcelona has two commuter rail networks.

Ferrocarrils de la Generalitat de Catalunya-FGC

uses the Catalunya and Espanya terminals.

Rodalies Renfe cross-town lines serve the Sants
railway station, the airport and either Catalunya
(pastel blue line) or Passeig de Gracia (pastel

green line) central stations.

TRAMWAY

Two separate tramway networks operate in the
east and the west of the city. They both use a
portion of Diagonal Avenue, leaving a gap

between Francesc Macia and Glories squares.






RADIAL

When enough room is available, cities tend to grow organically from a small
historic center by expanding in all directions along existing roads that radiate
towards the countryside. These roads become structural arterials, funneling traffic

into the old urban core that remains the focal point of the wider metropolis.

In such a setting, the metro network layout often focuses on the center. Lines
intersect each other inside the inner urban core and radiate towards the periphery,
just as the old roads did. As the network grows and more lines are added in the
same manner, the center of the network becomes dense with transfer stations,

whereas the outer areas remain isolated from one another.
In this case, an orbital line is sometimes created in order to alleviate ridership

pressure on the inner area by connecting radiating branches with each other
outside of it.
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DELHI

NEW INSIDE OLD

New Delhi was built as an entirely new city to serve as the new capital of India.
It was founded just south of the ancient walled city of Delhi. As Delhi grew into
a vast metropolis, it surrounded New Delhi and the New ended up becoming an

enclave inside the Old.

The metro system is organized around this duality with two main centers from
which lines radiate, one north at Kashmere Gate and the other south in New Delhi.
This duality is further illustrated by line 5 (green) which has two branches in order

to reach both the northern and southern systems.

Between the two stands the main railway station, joining the old and new cities.
The Old, the New, and their common railway station are connected by the north-
south line 2 (yellow). Further integration is under way with line 6 (purple) set to
provide a second connection between New Delhi and the historic center and a ring
line under construction (pink) which will connect all existing lines and mark the

center of the metropolis.
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CITYSCAPE

Old Delhi is an ancient city on the western bank

of the Yamuna River (rectangle).

New Delhi was built to its south on an east-west
axis from India Gate (green hexagon) to the

Central Ridge.

DUAL CENTRALITY

To the north is Kashmere Gate, the northern gate

of the ancient walled city.

In the center is the main railway station.
To the south is New Delhi.

OLD CENTER

Line 1 (red) runs east-west through the city and

intersects line 2 (yellow) at Kashmere Gate.

Line 5 (green) connects to line 1 with its

northern branch.

NEW CENTER

Line 3 (blue) runs east-west and line 5 (green)

connects to it with its southern branch.

Line 6 (purple) serves New Delhi with a semi-
circular route and forms a triangle of transfer

stations with lines 2 and 3.

ORBITALS

Two orbital lines are under construction.

Line 7 (pink) forms a near-complete loop around
the city center. Its route follows the Inner Ring
Road.

Line 8 (magenta) is a semi-circular southern

orbital along the Outer Ring Road.

COMMUTER RAIL
An extensive network of commuter rail lines
serves Delhi with the main terminal at New Delhi

Railway Station.

It includes a loop line around the center.






BOSTON

T, TRAM, TRAIN

The city was founded on a peninsula surrounded by water on three sides, serving

as a convenient harbor for ships and a suitable ground for land defenses.

Boston expanded along the peninsula to the south then across the water towards
the north and west.

It is served by a multimodal transport network called the “T” whose lines converge
in the historic center. Three subway lines and four grouped light rail lines intersect
each other, forming the Downtown square. Commuter rail lines converge in two
rail terminals north and south of the square.
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MUNICH

LINES DON'T RUN ALONE

The transit system in Munich is made of two complementary networks: the U-Bahn,

or metro, and the S-Bahn, or commuter rail.

These two networks are organized in a similar fashion with common corridors

for multiple lines.

U-Bahn lines work in pairs. They share a corridor in the city center, then separate
into independent branches. Three line pairs form a triangle intersected by the
S-Bahn. Some special services create temporary pairs, linking corridors at will
(U7, U8).

S-Bahn lines share a cross-city east-west corridor, then branch out towards the
periphery. The central rail station, where all S-Bahn lines connect with two out

of three metro corridors, is the main hub of the system.
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SAO PAULO

THE QUADRANT

This immense Brazilian metropolis has spread out from its original core south

of Rio Tieté across the surrounding plateau as far as the mountains allow. The

urban area roughly forms a semi-circle with the historic center as its focal point.

Metro and commuter rail lines radiate straight out towards the periphery.

The even radial pattern is complemented by tangential lines which provide

necessary cross-town connections.
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WASHINGTON

SYMBOLS FIRST

A square-shaped territory at the confluence of the Potomac and Anacostia rivers

was allocated for the construction of the capital of the United States of America.

The city of Washington was planned as an orthogonal grid of streets between the
rivers, intersected by diagonal avenues. At its center lies the National Mall, a wide,

landscaped east-west esplanade.

A circular highway, the Capital Beltway, further enhances the peculiar status of the

District of Columbia as a special enclave of power within the federation.

Three metro corridors, with one, two and three lines respectively, intersect inside
the city center where their routes stick to an orthogonal street pattern. From there,
lines radiate to the north and across the rivers towards the Beltway.
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VIENNA

TAKE THIS WALTZ

Vienna is a ballroom where lines swirl in pairs around the inner city. U-Bahn with
U-Bahn, U-Bahn with S-Bahn, S-Bahn with S-Bahn.

Red and orange meet at the center.

Purple grasps green to form the first ring, U-Bahn joins S-Bahn for the second,

pastel orange and pastel green lead the third ring.
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CITYSCAPE

The inner city is the focal point of three
concentric rings forming the orbital transit

system.

CENTRAL LINES

U1 (red) and U3 (orange) intersect right in the
center of the inner city.

FIRST RING

U2 (purple) and U4 (green) follow the Ring

Boulevard around the inner city.

SECOND RING

U6 (brown) in the west and the main S-Bahn
corridor in the east together create the second

ring.

THIRD RING

S-Bahn lines S80 (pastel orange) and S45 (pastel

green) provide an orbital connection in the

periphery.

TRAMWAY

An extensive tramway network fills the

interstitial space between the rings.

Tramway lines radiate out from the Ring

Boulevard which marks the inner city boundary.







MOSCOW

SYMMETRY AND CENTRALITY

The capital of Russia is organized as concentric circles with the Kremlin at its heart.

A series of ring boulevards reflect the gradual expansion of the city.

Likewise, a ring metro line encircles the historic center and connects all major rail
terminals. Metro lines form a regular and symmetric pattern inside the circle with
two lines (red and green) crossing it diagonally and intersecting in the very center.
Seven more lines serve the central area and radiate in all directions towards the

periphery.

An outer ring line connects all the radials, thus reinforcing the idea of centrality.
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CITYSCAPE

A ring line marks the historic core of the city.

Metro lines converge towards the core and form

a balanced symmetric pattern inside of it.

RAIL SERVICES

Commuter rail lines (green) serve rail terminals

around the ring line.

3 airport rail links (orange) connect the airports.

CIRCLE AND DIAGONALS

Line 1 (red) and 2 (green) diagonally cross the

ring line 5 (brown) and intersect at its focal point.

NORTH-SOUTH

Line 6 (orange) and line 9 (grey) cross the center

on symmetric north-south routes.

EAST-WEST

5 lines serve the central area on primarily

east-west routes.

OUTER RING

The outer ring line 14 (pink) is an orbital
connecting all radial metro lines outside

of the city center.
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LANDSCAPE

The identity of many cities is deeply shaped by the dominant landscape hosting
them. Wide rivers, steep mountains, and singular coastlines often constrain the

shape of an urban area and offer a distinctive character and way of life.
In such a setting, the structure of a metro network is the result of its dual purpose:

to serve the urban areas whose shape is constrained by landscape and to bridge

physical obstacles separating areas from each other.
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ISTANBUL

THE CROSSROADS OF ELEMENTS

Istanbul owes its existence and splendor to a unique strategic position. It is located
at the crossroads of the old world: the land route from Europe to Asia and the
maritime route from the Mediterranean to the Black Sea. It was founded

on a peninsula protected by the waters of the Marmara Sea to the south, the
Bosphorus to the east and the Golden Horn, a natural harbor, to the north.

This site was so important and convenient that Roman emperor Constantine
relocated the capital of the empire from Rome to Byzantium and gave it a name that

would last for centuries, Constantinople.

Modern Istanbul is a vast metropolis, far wider than the original peninsula which
remains at its geographic center. It is spread over three land masses separated
by the Bosphorus and the Golden Horn.

The metro network mirrors this distribution with one main line for each land mass.
While the green line crosses the Golden Horn, the European and Asian parts of the

metro network remain disconnected.

This gap is bridged by an orbital Bus Rapid Transit line running on a bridge over
the Bosphorus and most importantly by the newly constructed Marmaray rail
tunnel, the first rail connection between Europe and Asia hosting a cross-town

commuter rail line.
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CITYSCAPE

METROBUS

METRO

TRAMWAY AND FUNICULARS

MARMARAY

FERRY



CITYSCAPE

The European side is to the west, the Asian side

to the east.

Between them is the Bosphorus strait and south

of it the Marmara Sea.

The original city occupied the central peninsula

on the European side.

METRO

All lines save one are on the western side and no

metro lines cross the Bosphorus.

The European side network is composed

of a succession of lines connected at their ends.

MARMARAY

The Marmaray tunnel connects the European and
the Asian side of the city under the Bosphorus.

It is used by a cross-town commuter line which

runs along the shores of the Sea of Marmara.

METROBUS

Bus rapid transit lines use a dedicated and
segregated right of way on a highway that
bridges both the Golden Horn and the Bosphorus.

They provide an orbital cross-town link at the

edge of the central urban core.

TRAMWAY AND FUNICULARS

Tramway line 1 (blue) serves the historic center

and crosses the Golden Horn over a bridge.

2 funiculars connect the shores of the Bosphorus
to the top of the hill that overlooks it north of the
Golden Horn.

FERRY

The three landmasses are linked by a dense
network of ferry lines crisscrossing

the waterways.






MUMBAI

THE FUNNEL PENINSULA

In Mumbai, all roads lead to the tip of the peninsula. The city was first a Portuguese

then English colonial outpost on a small group of islands named Bombay.
This original archipelago was progressively connected to the main peninsula

through landfill and the city spread out to the north.

The economic center remained on the southern tip though and this funnel
configuration created a giant bottleneck with transit flows from the entire

metropolis converging into a single narrow corridor.

Three heavily overloaded rail lines converge from the outer suburbs to a few city
center terminals. They form the backbone of the transit system. On these lines,
services are differentiated: express services skip stations and reach faraway

suburban neighborhoods while local services serve all stations along the way.

The single metro line (purple) north of the airport is perpendicular to these main

flows and provides a unique east-west cross-town connection.
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SINGAPORE

ISLAND, STATE, CITY

Strategically located at the entrance of Malacca Straits, Singapore is an insular

city state at the crossroads of maritime trade routes. From the harbor bay on the
southern shore of the island, the settlement expanded along the coast and towards
the valleys of the interior, eventually spreading across the entire island. The bay
itself was dammed to create a freshwater reservoir while the area to the south was

reclaimed from the sea.

The city is served by 4 metro lines radiating from Downtown with names reflecting
their direction of travel. When completed, the Downtown line (blue) will form
aloop in the central area, all around Marina Bay, while the Circle line (yellow)

already provides a peripheral orbital connection.

Five Automated People Mover lines (grey) connect local neighborhoods and feed

metro lines into north-east and north-west suburbs.

Terminal stations in Singapore are labeled with numbers and each terminal has
its own unique number. For example, the East West line goes from 1 to 2.

All the way north lies the Woodlands train station from which trains connect

Singapore to Malaysia on the mainland.
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KUALA LUMPUR

A VALLEY IN THE HILLS
The original site of Kuala Lumpur is the narrow Klang River valley. The city
developed along the river, between the surrounding hills, before spreading

out into the adjacent valleys and towards the coastal plain.

The transit network plainly reflects this particular geographic setting as all lines

run along a common corridor along the length of the valley.

Commuter rail lines (pastel blue and red) converge from the north at Putra,

share the corridor, then branch out after KL Sentral.

Metro lines (LRT pink and brown) each run along half of the corridor, intersect

at Masjid Jamek then continue towards the east.

Airport lines start at KL Sentral, the gate of the valley.

Alocal monorail line (light green) encircles the city center.
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BUSAN

WHERE SEA AND MOUNTAINS DID COLLIDE

At the southeastern tip of the Korean peninsula, steep mountains plunge into
the sea, leaving little space for a metropolis.

Busan originally developed from two spots: the southern port city in a bay sheltered
by an island and the inland city further north. As both settlements expanded, they
merged and kept spreading across the little land that was available—the shores and
narrow valleys between the mountains. The resulting shape is a city composed

of a series of interconnected urban strips.

Similarly to the built area, the metro lines meander around the mountains and
along the shore, reproducing the existing urban pattern underground. One line
(orange) follows the central valley north-south from the inland city to the harbor,
while three other lines hug the mountains and connect the other valleys and
coastal areas.
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SAN FRANCISCO BAY AREA

CHOOSE YOUR SIDE

The bay is surrounded by a linear city or, better said, a string of interconnected
cities. San Francisco occupies the rectangular peninsula to the west at the mouth
and center of the bay. Across the strait lie Oakland and the East Bay while San Jose
and Silicon Valley lie all the way south. The Bay Area is a region-sized conurbation

linked by a collection of disparate transit systems.

Bay Area Rapid Transit (BART) connects San Francisco with the East Bay. From San
Francisco to Oakland, all lines share a common corridor and behave much like

a subway, later branching out to follow individual routes.

San Francisco proper is served by the local Muni light rail network, again with
a common Downtown corridor and lines branching out, this time towards the south

and west.

The Peninsula is served by Caltrain commuter rail from San Francisco through

Stanford towards San Jose.

Two more commuter rail lines serve the East Bay: ACE connecting San Jose with
the San Joaquin Valley and Amtrak all along the shore.

A number of ferry routes offer cross-bay service to and from San Francisco and

three bus lines operate on trans-bay bridges further south.
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CITYSCAPE

EAST BAY RAIL

/

CROSS-BAY RAIL

CROSS-BAY BUS AND FERRY

PENINSULA RAIL

/]

SAN FRANCISCO LIGHT RAIL



CITYSCAPE
The city of San Francisco is on the northern tip of
the peninsula separating the bay from the Pacific
Ocean.

Across the bay to the east is Oakland.

At the southern end of the bay are San Jose and

Silicon Valley.

The University of California, Berkeley is north of

Oakland, Stanford is northwest of San Jose.

CROSS-BAY RAIL

4 BART lines cross the strait from the East Bay
to San Francisco. They share a common corridor
in the west and radiate into individual branches

in the east.

1 BART line runs along the East Bay.

PENINSULA RAIL

Caltrain connects San Francisco to San Jose along
the western shore of the bay. An express
skip-stop service, Baby Bullet, operates at peak
hours.

A transfer to BART is available at Millbrae.

EAST BAY RAIL

Amtrak San Joaquin in the north.

Amtrak Capitol Corridor all along the bay.

Altamont Corridor Express-ACE in the south.

CROSS-BAY BUS AND FERRY

Ferries operate in the northern half of the bay.

Bus services operate over bridges in the

southern half.

SAN FRANCISCO LIGHT RAIL

Muni Metro is a light rail network serving
San Francisco city proper. Lines share a common
cross-town underground corridor then branch

out into individual surface lines.






SAINT PETERSBURG

A STATEMENT OF MASTERY

Saint Petersburg was built from scratch in an inhospitable swampy delta where
the Neva River empties into the Baltic Sea. The new capital was a declaration of
ambition, a port city open to the world, a barren marsh transformed into a lively
metropolis located on the very border of the rising Russian Empire confident in its
strength and bright future.

Just as the foundation of the city and its construction are a testimony to mankind’s
mastery of its environment, its metro network is a splendid illustration of the

capacity of an underground transport network to obliterate physical obstacles.

Metro lines run north-south or east-west deep underground and directly connect
insular neighborhoods while simply ignoring the waterways above them. They
form a network totally independent of physical contingencies whose logic is
subordinated to transport requirements only. It is a true statement of mastery of

engineering over landscape and the elements.
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METRO

COMMUTER RAIL

TRAMWAY

CITYSCAPE

ORTHOGONAL

DIAGONAL



CITYSCAPE

The city is built on an archipelago in the Neva

River delta.

The historic center is located south of the Peter

and Paul fortress (small hexagonal island).

To the west is the Gulf of Finland.

ORTHOGONAL

Line 2 (blue) runs on a north-south axis, lines 3

(green) and 4 (orange) run east-west.

DIAGONAL

Lines 1 (red) and 5 (purple) cross the city center
diagonally.

METRO

Metro lines form a dense web inside the central

historic area and connect it to the rest of the city.

They are organized independent of waterway
obstacles.

COMMUTER RAIL

Commuter rail lines originate from 5 separate

rail terminals and never cross the Neva.

TRAMWAY

The tramway network provides local and
tangential connections supplementing the metro
outside of the inner urban core. The line colors
indicate service frequency, with darker colored

lines being more frequent.
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CHINA

In just one generation China has transformed from a country where cities sporting a
metro system were exceptions to one where they are the norm. Far from
promoting nationwide uniformity, this building frenzy has produced a great variety

of network configurations illustrating the specificities of each metropolis.
As the scale and pace of development are unprecedented in history, projected and

under construction lines are shown on maps to highlight the ongoing continuous

building process.
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XI'"AN

CARDO AND DECUMANUS

When China was unified for the first time, with its capital near modern Xi’an,
Rome embraced an expansionist policy which would see it dominate the entire
Mediterranean basin. The two empires formed a seemingly natural balance in the

old world for centuries to come with one vast and powerful state at each extremity.

Surprisingly enough, a similar urban pattern emerged in both realms, with
rectangular cities organized along two main avenues intersecting at a right angle.

Romans called the north-south street Cardo and the east-west street Decumanus.

This archetypal shape is still present in Xi’an. The old city is enclosed inside
a rectangular city wall surrounded by a moat as two perpendicular avenues

connect four gates corresponding to four cardinal directions.

The metro network reproduces the same layout with two straight and
perpendicular lines as a contemporary tribute to millennia of urban history.
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HANGZHOU

THE FOUR STATES OF WATER

Water defines the landscape of Hangzhou.

Calm waters of the scenic West Lake which made the city’s reputation as a place
of beauty.

Flowing freshwater of the Qiantang River whose estuary widens into the Hangzhou
Bay on the Yellow Sea.

A saltwater tidal bore which reaches all the way to the city during high tide.

Still waters of the Grand Canal, the ancient man-made waterway connecting
Hangzhou in the south to Beijing in the north. Ever since its construction, the canal
has been a vital supply line for the safe shipping of grain from the fertile Yangtze
delta to the northern plain as well as the main trade route of eastern China, thus
cementing the famed prosperity of Hangzhou.
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NANJING

THE SOUTHERN CAPITAL

Throughout history, China's seat of power has shifted between several great cities,
the so-called four great capitals. Nanjing has been the choice of numerous emperors
and eventually the capital of the republic. Nanjing literally means “Southern

Capital”—“Nan” means south and “Jing” stands for capital.

The city rests between the Xuanwu Lake and the Qinhuai River, a tributary of the
nearby Yangtze, and is dominated to the north-east by the Purple Mountain. Two
metro lines (blue and green) run parallel through the historic area on a north-south

course and intersect an east-west line (red) in its geographic center.
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TIANJIN

THE MODEL NETWORK

Tianjin lies in a flat coastal plain and, despite a complex geography due to

numerous waterways, its metro system is remarkably balanced and coherent.

The metro network is a textbook model. Three lines intersect each other in the
center and form an isosceles triangle with symmetric branches on each side. Two
projected lines further conform to this model and create an orbital ring offset from

the central triangle.
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CHENGDU

THE COCOON

The Sichuan Basin is an enclave of fertile flatlands surrounded by mountains.
During the reign of the first Chinese emperor, huge engineering works were
conducted to take control of the raging waters flowing down from the Himalayas
into the plain. This mastery of water coupled with fertile land has ensured the

lasting prosperity of the region and of its main metropolis, Chengdu.

Just as the Sichuan Basin is a cocoon of comfort surrounded by mountain ridges,

Chengdu is a cocoon surrounded by a domesticated landscape.

The transport network further emphasizes this perception of an enclave of comfort
with two successive protective rings: an octagonal Bus Rapid Transit line (light

green) and a metro loop line under construction (light blue).
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CHONGQING

THE ACROPOLIS AT THE CONFLUENCE

On the upper reaches of the Yangtze, at the confluence with the Jialing River, stands
a mighty promontory overlooking the waters. Chongging was built atop this ridge
and its skyscrapers seem to emerge from the rock as a natural continuation. It is a
dense, three-dimensional city; the steep slopes of the acropolis are emphasized by

the verticality of the buildings.

Two metro lines (red and pink) and two monorail lines (green and blue) form the
rail transit system with the red and green lines serving the whole length of the
peninsula while the blue and pink lines provide connections across the rivers.
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WUHAN

THREE CITIES UNDER ONE NAME

Before the first bridge over the Yangtze was built in the 1950s, the great river could

be crossed only by boat and effectively separated the settlements on either side as
well as the south of China from the north. At the confluence with the Han River,
three separate cites grew independently, split by water from one another. To the
north is Hankou, to the south Wuchang, and to the west Hanyang.

As the three cities eventually formed one large conurbation, a new name was
coined to represent this new urban entity. “Wu” from Wuchang and “Han” from
Hankou and Hanyang were merged into “Wuhan”, a testimony to the city’s origin.
A similar narrative commands the metro network.

Line 1 (blue) is exclusive to Hankou and doesn't cross the water.

Line 2 (pink) links Hankou with Wuchang.

Line 3 (brown) connects Hanyang and Hankou.

Line 4 (green) closes the loop from Wuchang to Hanyang.

173



STRUCTURE

METRO NETWORK




ERKARHG REXE
Wuhan Tianhe International Airport a 2, HONGTU BOULEVARD

Citizens Home

Houhu Boulevard
A

e RRE
JINYINTAN

Xingye Road
Changging Huzyuan L
n DONGWU BOULEVARD u e sl P
FRAM 0o HANKOU NORTH
Q Wuhuan Avenue \ Ergi Branch Road o
AFRE s 1)) ) 4
A Etouwan 5‘375 o -
BT anggang Roa ]
Zhuyeh Jinjiadun Liojiazhuang Shekouxincheng
iy Bus Station BRE n
(S5 o Y Tengaigan
Duoluokou Hankou Railway Station 4 9zigang
fegn 24

Gutian Ist Road Wauhan Business District Z““’gé;; e Dijiao
EEH BREHK Fanhu 8] FT3
A Gutian 2nd Road 4 A N E2 Xinrong
HETHE D

Yunfei Road o

Danshuichi
ARMNETAT

Gutian 3rd Road
HEZE Huiji 2nd Road
R

#e0 Lingjiaohu
HUANGJINKOU seH Xuzhouxincun
Q prt s y
Hanxi 1st Road_ Shuangdun —t#
M8 4 Ergi Road -
Wangjiadun East 3 B
3 Huangpu Road {uanggang
zxm =%y \ S 7 sersgungross 2mis ff Touieostret o
Mengjiapu Zangguan B I

Kew
Yong'antang

3 s BER
AFF 72 D Qingnian Road

Taipingyang - RRKEL

ERE 3 Sanyang Road WUHAN RAILWAY STATION (/5
Yulong Road w0 HANKOU DWAR e Yangehunhu
Qiaokou Road Zhongshan Park mEl

ERE
Wangianan JoA Xunlimen Gongye Fourth Road
L Tuvmes

Longyangcun
R 4

hongren Road 8 Q
FUFILEE Pt
LijiNorth  Youyi

Road Road

Renhe Road
] A
Dazhi Road

Taojialing
[FETS +EH

Shitipu F s

Sixin Boulevard T - Yuantin Road
A N\ Jianghan Road_CA y i
At
Qilimiao EXH
Voejazat 9. Tieiicun

(=)

AR
. Wulid

NEREEL e -
Hanyang "
ongDistance @.{ WER Dongting
us Station !

SRR R Jiyugiao

Hanyang Railway Station 6522?” fon Q " -
Pangxiejia =em

=an Qingyuzui
S h 3 WEA
e /RIZE Zhongjiacun Q

PRI

Xiaoguishan

HANYANG 3
T
wEDL / Lanjiang Road
Sports Center

FRAT Meiyuanxiaoqu
Dongfeng Motor Corporation BINE

.
RE ofiEe,,
WUCHANG ¢ Jours
Hongshan Square
P

i
Zhongnan Road

BN
Fuxing Road

Baotong Temple
=BT

BN
Shouyi Road

FEPAAE Jiedaokou
ZHUANYANG BOULEVARD N H%r;gu i u}
. i
BEXER i Guangbutun
Wuchang Railway Station, @ Few

Yangjiawan
HRE

Hugquan
R

OPTICS VALLEY SQUARE
KA

Xianning 09/16

WUHAN

Jug Cerovi¢
inat.fr







HONG KONG SHENZHEN

A METROPOLITAN SYMBIOSIS

To the south is Hong Kong.

The former British territory has grown from a colonial outpost into a major

port and international economic center. It continues to thrive under a special
administrative status within China, preserving the particularities that have made
it prosperous.

To the north is Shenzhen.

Today’s bustling metropolis is the result of a successful experiment: the creation
of a Special Economic Zone open to foreign investment intended to foster export-
oriented manufacturing. Capital from neighboring Hong Kong combined with
manpower from the hinterland resulted in an economic, demographic, and
urbanization surge that ushered in a new era of economic development in China.
The twin cities form a peculiar urban entity, serving one another without merging,
linked while keeping a distance.

Similarly, their metro networks are connected but not integrated. Only two border
connections allow transfers from one system to the other.
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GUANGZHOU

CANTON, CHINA'S GATEWAY

Guangzhou has historically been the origin of the maritime trade routes connecting
China to the rest of the world. From here, junks sailed all the way to India and
Africa while Spanish galleons from Acapulco and Portuguese carracks brought

silver in exchange for valuable silk garments and porcelain.

Today, it is the center of a megacity, a vast conurbation extending across the entire
Pearl River Delta all the way to Hong Kong and Macau on the South China Sea.
Four lines run from the south into the city center where they intermingle with two
east-west lines (purple and magenta) to form a complex yet balanced web. The
overall symmetric shape of the network is reminiscent of an elaborate vaulted gate

resting on four pillars.
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SHANGHAI

INSIDE AND OUT

At first, a Chinese city lay on the western shore of a bend of the Huangpu River.

A walled city separated the city from the countryside.

Then, European powers established concessions, extraterritorial enclaves along the

Huangpu to the north, separating the Chinese city from the European one.

Finally, Shanghai grew to become a sprawling metropolis and a metro network was
constructed with a ring line marking the city center. Inside the ring, lines intersect
each other forming a dense and regular pattern of transfer stations. Outside the

ring, lines mainly run isolated towards faraway suburbs.
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BEIJING

SQUARED RINGS

A succession of rings forms the urban structure of Beijing.

A vast palatial compound, known as The Forbidden Palace, stands in the center

of the city surrounded by a rectangular moat.

Around the palace, the city historically occupied a rectangular space enclosed by
walls. City walls were eventually demolished and replaced by a loop boulevard
known as the second ring road. It is only the innermost of 4 more road rings whose

construction has accompanied the growth of the metropolis.

Metro line 2 (blue) follows the second ring road and forms a rectangular loop

around the historic center. A second loop line (light blue) runs mostly in the

interstitial space between the 3rd and 4th rings and creates an outer orbital square.

In this strictly orthogonal network, even the ring lines are square.

189



STRUCTURE

METRO NETWORK



Changping  Beishaowa
&%

ATELO JeaE Shahe University Park
CHANGPING ® e — DTEHE B A o NoRTH m )
XISHANKOU BER  BTES L i FENGBO
MingTombs  Changping  Nanshao  ® Zrene
Dongguan WX
4 s R Shunyi
[ifg’ﬁuudmng E:‘nl;ggﬁgua" Tiantongyuan
s @ ERMFAS mar &
ZHUXINZHUANG BB SRR - SHAN'GEZHUANG himen
e oF SR xusm )
Tiantongyuan South ks
Nanfaxin
U Huoying Lishuigiao
k] = A EH
Life Science Park =0 RrE Eﬁ"gm
'YANQING (NANCAIYUAN) ElRM BH Laiguangying
e (mastE) Longze  Hullongguan vt P
Hualikan
FEh0 B il .
Badaling  Nankou Changping Qinghe Qinghuayuan Xixiaokou Lishuigiao South e
i KSR - A s B nernationa
D C @ @-i Yongtaizhuang AR Exhibition Center
RE XIERQI e SbFEERdt Donghugu i
Kangshang Lindr Beiyuanlu North e
ANHEQIAD Vuanmingyuan _ East Gate of QINGHUADONG-  zest/Amasi ] Maguanying
NORTH  Beigongmen  Xiyuan P Peking University b Luxikou South Gate Anlilu Datunly £ Wangjing West Wangjing o
wAME  ban (23 BEE  hRAYE Ihongguancen 00 | EEEEAD of Forest Park i KBS =E £ p -
G I
’ = AHEHAR SE EaE
EAE AmO @ Liudaokou Beishatan Olympic Green Guanzhuang Cuigezhuang
The Summer Wudgokou e B0 224864 38 mktE
Palace Bagou  Suzhoujie itucheng siandemen [ Olympic Spo Hubinxijie Shaoyaoju Terminal 2 Terminal 3
B e AL SR Taiyanggong ﬁi{‘m
L]
SRR Aea ot RO e AT sHEEE0
( Hadian: ichunli chunly  Mudanyuan g Anzhenmen T N
L o Beiticheng nzhenmer Huxinxiie [ —
unming Lake ; N o 2 enm Beijing Capital
2 ARAS REEH ngrime jangiing South International Airport
Huaqiying Renmin Unversity Anhuagiao il Guang Wangjing South International Airpo
oo
azhongsi i ) W J— RS
weig N2 Andelibeijie MFEILH o Sanyuangiao Ba Airport Express
£EH Jeigongcun Hepingli Beijie iant
Yonghegon Jiangtai
(1] Changehungiao Os2 Jishuitan Suloudajie facngmen | (ibsans - (¢ ]
RAGE sHEAG Bl SEAE =
. [— sELN fangmagiao s
PINGGUOYUAN NATIONAL LIBRARY e PR CAOFANG
iy dadss Xinjiekou CB — Dongfeng Beigiao
- Chedaogou 0 s 1574 Ay man Agricultural wE
Gucheng LI ] Shichahai Beixingiao DONGZHIMEN Exhibition Center Changying
HAIDIAN WULUJU Huayuangiao Beijing Zoo - XIZHIMEN m Beihai North a wm | BHAR
AR TERA e o pe— B Zaoying || |SUnPark .
Zhangaizhonglu | Dongsi Shitiao Tuanjiehu I
° R BES e AT A T mERE uangqu
musement Parl n Cishousi Baishigiao Cheqwgé‘hum Zﬁh‘v“e;:'vg' Ping'anti NANLUOGUXIANG Dongsi Chaoyangmen Hujialou Jo Shilipu Qingnianlu Dalianpo
o : 9 % CELE) PR BEH +2E EEL [
NEW mHoss &m
Babaoshan Xidiaoyutai aur Xisi RAHE
L) Dongdaqiao
: uzmwn
N THELR R e a0 "
Yuguanlu Yuyuantan Park Lingjing Hutong Dengshikou Jintaixizhao
Waukesong Gongzhufen Military Museum Fuxingmen Xidan Wangfujing J| Dongdan Jianguomen Guomao Dawanglu SIHUI SIHUI EAST
121 A A EEHE =47 7 N e i) KE2H = TR
TE i LR Rzl K& EEr S
Wanshoulu @ Muxidi  Nanlishilu Tian'anmen Tian'anmen @ Yong'anli . n
West East
e . % ] b s
ZHANGGUOZHUANG I BELJING WEST Changchunjie B\ FF ] 2] Beijing Railway Station Gaobeidian
Lianhuagiao RAILWAY STATION Xuanwumen Hepingmen Qianmen  Chongwenmen
A
R Liutigiao Daguanying Hufanggiao Zhushikou  Qiaowan Guanggqumennei Shuangjing Jiulongshan Communieten
o S iversity of Chi
Garden Expo AEH EE w5 HHO 2 ER W3t Al University o C;&;
REHR &F ) Ee] w0 R A% Shuangaiao
ARE Liuligiao East Wanzi Guang'anmennei I Caishikou Cigikou Guangqumenwai Dajiaoting
Dawayao REAE @ w5
Jinsong EES Guanzhuang
_ Temple of RIEH !
= Heaven Park Tiantandongmen Baizwan
- Taoranting EEE e
Guozhuangzi Gilizhuang @ Panjiayuan Baligiao
LEBE )
XU SR START  Huagong L
Kt BEIJING SOUTH KRS =5 HE BE 25 Beigongda Tongzhou Beiyuan
Dajing RAILWAY STATION Yongdingmenwai  Jingtai Puhuangyu Fangzhuang Shilihe Ximen
FarAl i RE
Fengtai izht Guoyt
S Mgiﬁ Jom. Nanlouzizhuang uoyuan
aiiapu
e ai Railway Station " s NURE
F Fengtainanlu Jiaomen West Jiaomen East Shiliuzhuang Chengshousi Fenzhongsi RFSRR Jidkeshu
B 7% A HES
o BE Hithss o
SUZHUANG Keyilu oy P P KA ) ¢ REE Liyuan
Shoujingmao Jijiamiao Caogiao Dahongmen 'SONGJIAZHUANG nE
asma FAHEE S DT Shuanghe et
Liangriangnanguan Fengtai Science Park 5079 Hine Gongyixiqiao % Linheli
[9 ] VN At . b F
{ BexEhE [fsini fointe e Xiaocun o JIAGHUACHANG TuaIAD
Liangxiang University (I
Town West JAS— B ooy 7
achongmen
. BLA%H KWRE Biomedical Base Xihongmen 9 Ciqu South L
Ciangrian Dabaotai
University Town e BhES 0 5 .
» Yihezhuang Gaomidian North Jiugong Jinghailu
B .
Liangxiang Univ Daotian . - TREER 5
wang| B S Yizhuangaiao J
Libafang R Huangeunsidajie Qingyuanly  Zaoyuan aomidian South nje Rongehangdongjie )/ Tongjina
. R . RHEAG  AEE kL 2
TR Pl . . .
Guangyangcheng Changyang TESIER SR
Yizhuang Culture Park  Rongjingdongjie 09/16

BEIJING

Jug Cerovi¢
inat.fr







COMPOSITE

Sometimes. History, geography, and symbolism conspire to create seemingly
untamable and almost frighteningly complex composite networks, mosaics

of intermingled shapes and principles. It is then the duty of the mapmaker to
disentangle the complexity, understand the underlying logic of the system, and

convey it in the map through neat forms and a balanced, welcoming layout.
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MADRID

THE BAROQUE TROMPE L'CEIL

A profusion of forms, perspectives, and illusions, Madrid’s transit network

is a personification of the baroque.

In the historic center, around Sol, four lines form a radial network with each line

successively intersecting the others to form a triangular pattern of transfer stations.

Yet, immediately to the north and east, lines run on horizontal or vertical routes
and form an orthogonal grid. This area corresponds to the 19th century expansion

of the city where wide streets run parallel or perpendicular to each other.

Aloop line (grey) surrounds this orthogonal grid but only its northern part is an
orbital providing tangential connections. By contrast, the southern part is more

akin to a regular line serving the suburbs: an illusion of function.

Further southwest lies a second loop (light brown) which is not an orbital at all, but

alocal line connecting five peripheral towns.

As a final surprise, the backbone of the system is not at all the metro. The main
transport artery is actually the commuter rail corridor from Atocha to Chamartin

running straight from south to north under Castellana Avenue.
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CITYSCAPE

The historic city is located north of the
Manzanares River, between Casa de Campo and

Retiro park.

Its expansion to the north and east follows

aregular orthogonal street grid.

The main axis of the city is the north-south

Castellana Avenue (dotted line).

RADIAL

4 lines converge towards the historic center and
form a radial network focused on Sol, Callao and

Opera.

ORTHOGONAL

4 lines serve the area north and east of the
historic center and conform to its orthogonal

street layout.

LOOP LINES

Line 6 (grey) is an orbital in its northern half
where it marks the limit of the historic center’s

orthogonal expansion.

Its southern half serves peripheral

neighborhoods.

Line 12 (light brown) is a local service connecting
5 suburban towns. It has only one connecting
point with the rest of the metro system, but many

more with the commuter lines.

COMMUTER RAIL VIA RECOLETOS

Cercanias commuter rail lines C1, C7, C8 and C10
run straight under Castellana Avenue, crossing

the city on a north-south axis.

They connect Atocha and Chamartin rail

terminals via Recoletos.

C1 line (light blue) is an airport link from

Principe Pio to Barajas Airport.

COMMUTER RAIL VIA SOL

Cercanias lines C3 and C4 (magenta) connect

Atocha and Chamartin rail terminals via Sol.

Line C5 (yellow) serves the southern suburbs

from Atocha.






BERLIN

OVERLAPPING SCALES

Three rail systems overlap in Berlin, each one functioning on a different territorial
scale. The U-Bahn is the urban scale metro, the S-Bahn the metropolitan scale
commuter rail, while the Regional-Express (RE) and the Regionalbahn (RB) are the

regional scale links.

The S-Bahn is the backbone of the system and its structure is made of three
corridors defining Berlin’s urban layout. The Ringbahn loop line encircles the city
center. The Stadtbahn crosses it from east to west and the Nord-Siid Tunnel from
north to south. Its lines serve the peripheral areas beyond the reach of the U-Bahn.

U-Bahn lines form a dense urban network inside the ring and radiate beyond it as

single isolated routes.

Regionalbahn lines operate on cross-town routes, much like the S-Bahn, but they
skip metropolitan stations served by the S-Bahn and stop only at regional stations at
the edge of its reach or beyond. The exceptions are a handful of central hubs, such
as Alexanderplatz and Hauptbahnhof—the joints of the entire system—where all

three networks are connected.
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SMALL PROFILE U-BAHN METROPOLITAN SCALE

LARGE PROFILE U-BAHN REGIONAL SCALE



CITYSCAPE

The S-Bahn network provides the organizing

structure of the system.

The Ringbahn stadium-shaped loop line.

The Stadtbahn corridor on an east-west axis.

The Nord-Stid Tunnel on a north-south axis.

SMALL PROFILE U-BAHN

U1, U2, U3 and U4 together form the original
U-Bahn network, built for small profile trains on
a primarily east-west direction. All lines connect
at Nollendorfplatz and can be switched at will

from one route to another.

LARGE PROFILE U-BAHN

Later extensions to the network were built for

large profile trains.

U6 (purple), U8 (blue), and U9 (orange) run on
a mostly north-south course.

U5 (brown) runs east-west and U7 (light blue)
runs both north-south and east-west.

URBAN SCALE

U-Bahn lines serve the inner urban area,

primarily inside the Ringbahn.

METROPOLITAN SCALE

S-Bahn lines serve the entire metropolitan area.
They use 3 shared corridors in the center then
branch out into individual lines. Stations at

corridor intersections are major transfer hubs.

REGIONAL SCALE

Regionalbahn and Regional-Express lines serve
the wider region around the metropolis. They
skip most stations in the central area that are

otherwise served by the S-Bahn.

These lines also provide orbital connections
in the outer suburbs.

Regional corridors (red and light blue) intersect

at Hauptbahnhof, the main railway station.
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SEOUL

ONE MOUNTAIN, ONE RIVER

The Han River and Namsan Mountain are the dominant landscape elements

defining Seoul.

The historic city center is located just north of Namsan. As the city expanded and
eventually occupied the entire valley, the mountain was surrounded by an urban
fabric and became a referential point for the entire city. It lies in the very center,

where the Han River bends and hugs its steep slopes.

After filling up the Han River valley, Seoul expanded towards the adjacent valleys,
between the mountains, and eventually merged with the surrounding cities,

Bucheon, Incheon, and Suwon, forming a giant conurbation.

The metro network bears witness to this evolution. Inside the loop line that
connects neighborhoods along the valley, lines run parallel to the river or
perpendicular to it around Namsan Mountain. They reach out to the neighboring

cities and all the way to the sea shore, creating a regional scale network.
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CITYSCAPE CITY CENTER LINES

HAN RIVER VALLEY METROPOLITAN LINES

VALLEY LINES COMMUTER RAIL LINES




CITYSCAPE

Namsan Mountain dominates the Han River on
its northern shore. It is the symbolic center and
focal point of the city as the tower on its top can

be seen from faraway locations.

The city center (circle) is north of Namsan,

between the mountain and Gyeongbok Palace.

HAN RIVER VALLEY

Line 2 (green) is a loop connecting all
neighborhoods along the valley. It is in no way
a border or boundary—mountains around the
valley serve this purpose—but a vital link
holding the city together.

VALLEY LINES

4 lines follow the course of the river and run

mostly parallel to it.

Line 9 (light brown) operates skip-stop express

services.

CITY CENTER LINES

2 lines run around Namsan Mountain and serve
the city center with cross-river connections to

the southern bank.

METROPOLITAN LINES

Line 1 (blue), 4 (light blue) and Bundang (yellow)
are cross-town regional services connecting
Seoul’s city center with the surrounding cities of
Uijeongbu, Bucheon, Incheon, Ansan, and
Suwon. 4 more lines complement this regional
scale network. All these lines operate metro
trains with frequent services and are metro lines
in their full right even though their reach is more

similar to that of a commuter rail network.

COMMUTER RAIL LINES

The Airport line Arex links the Seoul Railway
Station to Incheon and Gimpo Airports with

skip-stop direct services as well as local services.

With new urbanization on the way and ridership
growth, it is bound to become a regular metro

line.

The Gyeongui-Jungang line (light green) is a
regional link operating from the Yongsan
railway station on a corridor along the northern

shore of Han River.
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LONDON

HARMONIOUS RANDOMNESS

From Westminster to the City, the center of London is permeated by metro and

commuter networks radiating out to a vast metropolitan region.

All Underground lines converge towards the Circle line loop and create a dense web
of transfer stations inside of it. Even though they mainly follow the irregular street
layout of the historic center, the resulting pattern is very close to that of a regular

orthogonal grid.

Commuter rail lines originate from the central rail terminals scattered around
the edges of the loop, with the exception of the cross-town Thameslink line. The
commuter network is particularly dense and complex south of the Thames where

Underground lines are scarce.

The Docklands Light Railway (DLR) connects the City to the eastern reaches of the

Thames, where former docks have become a financial center.

The Overground orbital network provides tangential connections outside the

Circle loop.
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CITYSCAPE
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CITYSCAPE

Major parks and the Thames River provide

orientation clues.

North of the Thames, inside the city center,
Underground lines form a dense web which can

be schematized as a regular grid pattern.

South of the Thames, three commuter rail
networks converge towards the central
terminals; their lines are interconnected. This
complex pattern can be schematized as a
quadrant containing a regular orthogonal grid
tilted at 45°.

CIRCLE LINE LOOP

The Circle line (yellow) used to run in a full loop
around central London. The loop is no longer
closed and the line has two separate terminal

stations.

The Metropolitan line (magenta) and the
Hammersmith and City line (pink) share the
northern half of the loop’s track. The District line

(green) shares the southern half.

EAST-WEST

The Piccadilly (blue), Central (red), and Jubilee
(grey) lines run through central London on a

mainly east-west course.

NORTH-SOUTH

The Bakerloo (brown), Victoria (light blue), and
Northern (dark grey) lines cross the loop on a

north-south axis.

COMMUTER RAIL

Commuter rail lines form independent networks
originating from dedicated central London
terminals.

The Thameslink (magenta) is the only network
providing a cross-town connection from suburb

to suburb on either side of the city center.

COMMUTER RAIL

Overground lines provide orbital cross-town
connections outside the Circle loop. However,
their low frequency sets them apart from the

Underground.

The Docklands Light Railway connects central
London, particularly the City of London, to the
newly developed neighborhoods along the

Thames to the east.
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NEW YORK

GRIDS ACROSS THE ARCHIPELAGO

New York City became the major harbor of the eastern coast of the United States
when the Erie Canal connected the Hudson River to the Great Lakes, thus opening
up a major trade route to the interior of the continent. From the southern tip of
Manhattan Island, the city expanded north following a strict orthogonal street
pattern of east-west streets and north-south avenues. The grid is broken only by the

historic path of Broadway and the vast rectangular expanse of Central Park.

A similar grid pattern was implemented in the other boroughs with Brooklyn

boasting tilted axes.

In Manhattan, subway lines run on a north-south course, parallel to each other,
from Downtown towards Midtown and the Bronx or on an east-west course across

the East River towards Brooklyn and Queens.

In Manhattan, three or four lines share each line corridor providing local and

express skip-stop services. The color of a line corresponds to the corridor it serves.

225



STRUCTURE

lf_]J

\.ﬂ

SUBWAY NETWORK



u u u u
N CoRTLAND AR r—_— . 0 [ YRy exsrcygsren T4 OISTERBAY e PORT e GREENFORT 1ca MONTAUK
2025 R Sefenson o
5 MoshotuPi o8 Nereidav 6 hsouna 6§ Amagane
oshola Py L Waketed s 10 4 toryBronk Eas
H-E=ED Baychester Av PELHAMBAY Locust Valley 16 | Matituck 1 § East Hampton
smpenbori s s Badord Pl W | L Povii
G Cotese | ngen b . 10§ St sames — s
Marbl i ingsoridse RS AEE Woodtann 8 poRT g Rt L Southampton
i Pr— - (= W) # S eron 7§ cencone
T || . unti ofSmibionn 2 ephank ¢ § Hamplon s
Warbte Hill Fordnam Ra Fordham RS ALE  ilams | || P—— (I ¢ | Plandome o Medtors ¢ § Westhampton
B s Genst 10§ ngsPar y
N Boanical| 41X g, Pelham Phuy P H 12 8 Spean
1835t 1az1masis o s urke Av fiestcner o o} oreateek RONKONKOMA
sounicat ||| Garten ] Yoy, i [ 2 I
— el v / TheNeck | g 1 Convalitp 1§ g
a5 omezon | [ PSP Mortis Park orega Ay 3 Dougtaston T Greenian  tow Grntwsod 1 s Patchogue
s Fortham ons Pkt 5 10§ saite
INwoop-z07 51 wrs ) Uniery y Tirssie o St Casi il v S L (R RN e Sapil
den v / + | auburocse , 4 osaste
5t Tremont & cres Parkchs Cold S 7| Wrenend 10 8 Great River
Orckmonstp - Oyckmanst o st s | st Farms S Treant o e . eenate " el s .
e B . " | — B P Y
wsldawaha e walll e ] st StLawrenco av rusie @@ S 78 Faminge 0 b ooy shore
) s Freemanst i MorrayHil 74 Rosiyn 74 Bettpage (LI € BABYLON
st sy | i Simpsonst 6 e . |
8 e v eer A Wil Pt . arson
Flushing-Main St A
1 . ok Whitock Av ms vieksile B f Lindenhurst & ¢
% o\ Jackson E. Jy p— wesiury o |1 Copsigue | 1
] ants P v it e Aol 8+
163 5t-amstfraam & BE - 2 smst 1095t oo Carle Place 8] | 7
2 Coroa st Messapequs Park
X7 || AR " N - fEn— Massapeqi | 7
/5 sosi W | sevord |7
G st Craodconcourse Ay e Wotagh 87
e sl @) e s FES— [r—— || B oo |
eriast Fusing Meatons
st . Shaest smcinsns @) Corona Park [re—— | B Merrick {7
T Bk Copress v resport | 1
onclay 181 & a5 el
= Jackson His Rockville Centre &
scf|ffao
- THE BRONX a5t )
sl s s wen s &3 ngl Acus f foratPork | stvan
o [>Totia s Jamaica ceten s
etz P
foseeaira s . e s Parsns s | F—r
ity A\, st SuphinBng Betmnt
1 Cothesral it Notthern? BTN Efturst Grand Av Wooshaven  630r FORESTHILLS a8 Garden ity
P orth 110 & 105t Bivd 655t Av_ Newtown  Blvd  RegoPark 674 T1AV. N .
st nio Nortn 11011 f A KewGudens  F Guens | CountryLite
g . st e e e e A o e Suteun s LT b
2 o | 00 y S vonr P
3 oot . e o
965t e 9.5t Forest Hills. BKH‘ Bivd Jﬂ uou
At s arne
96 St 965t H o WEST
, R . ol s T . SR .
Lalli ES Concotpork 1] e ocusnor I+ | tempatns
Broadwey st S
. st River R || + 8o
. o1 Seuseum P tiseblst mst .
st o ety 1] taurstn I
N o oerne
fostvunter College S
725t 725t Roosciell | 21 5t 335t 405t i
. Loxngion a5t i A TN Rosette 5 Y pr—
4NN — ‘
segnine Leancins N e e T O =D Queens Plaza Mo . :
oL ML $981.Cotumbus Crcl Rw s st R | K 1 3 . :
AN *=j e 19 Fores Py H N
o N Lexington Av/s? St N QUEENS 4 St
- G CH K& ’ e eSS
cauns: SRR et -
E Thv 5 Av/53 St Lexington Av/53 St 25| o
1128 8 q Cypress s o |
c e z Rockaway
s b courrsa
3 505 cansie § 7
£ sl sost G Rockeiaer Crescent st w_m Oseened
L+ . e s Jjor 5§ OZONE PARK
N W ey all). LeFE Bl . . tnapar § 7
H L — oy
* MEADOWLANDS 2 cxy > oo o (@) LoNG BEACH 7 (LI
AT SR C T | P s f] Fonia — —
revnstanon st o resh Pon el
m L s, L ] T0ast o
; =l | BN . “
Closands A
Forest v
s rem—T 2o e reenpint
e I Rockaway Bivd Gibson 8 4
wy 2s 2 Nossau Av Somcaty Van Siclen Av st NN o
it i e A s 1ist ] NS vt § ¢
Congrese S E Union 5o L Badfors v | Lorimerst e e,
o o Graham Av. DeKalb Av e Lefferts Blvd. Woodmere & &
o E IR T Aabama v Guantaw
nd Street fetroppltan & Myrtte. edarhurst 8 ¢
wasvee || 3 B 1 oo e Grong ) rson st NI e c Nor i o
Socaucus wosoxen 3 ~
Iy SRR | onose A s evctioar Lovrece §¢
> A Crisoperst oy Lot sy .
Iy v p— Snesherd v towood § ¢
1 e iz O RRRoRT
JERSEY Christopher St 280 Brosdway Witaon AV Van Siclen Av
o ‘Sheridan Sq Conral i f o Bushwick A
DelanceySt Lorimer  Fuushing berdeen St Liberty Av FARROCKAWAY o ¢ LI
Puvoia e ” — 3 s 5t
i) Nevpat | PEY. [ AN NewLors v [
MANHATTAN 37 X i e G Garterst RSt BROADCHANNEL
Nowes Marsious ot £ i N T [y each 2581
Bzt B R | R TR ke Ngunie av anscten v acn 2480
R Franin st . = e 6\ gestorsNosrand v Raon Suteriv
Souee e Ciyho Chambars st | clason v Y san Pemaania i
LS L Crambersst [/ Roorum smooe AN Livonia A
p—— R R T Cliton-Wasingon Wogson Jon s,
. i oarnin Rockavar A I
Sireet || Troubaneck c Highst ° st T
el st o
o o 10551
NewARK isERTY worn 1| [ Syt ey S i (LR——
NTERRAToNAL amoRr  ou | o= ! G Wngion A S B W L
> . e | N . crown HTs-uTIEA &Y - izt
) ey o o Loyt pv RoCKAWRY PR
B et S s s i angsion av
Gouing Green (5L j“ X O @ o
Tomae | Ly Spte i rS Sl N\ - aruanme Nostrand av
= e . o Schaerhar 2 TR
© [{remima® o siin =3 g T (R4S et
Terminat | e i a i) sl o iy’ BROOKLYN
e 39 SouTH FeRR A
s = oergen s of asident St
fE— R | s et | 5 wonse M 7 X
v R |~ Rchart et e Grand prm) o tiotoum Siringst
/’ Carral st rlllvo P
e o wartnLuver | Canfrthvenue \sminssts a5 i rroseec eank winiteop 5t
King Drive. il o Parkside Av
L ot park Churcn v
Rahway WEST SIDE. 3 v Py Beverley Rd Beverly Rd
d WESTAE oSt H & N\ y
Uppergay i prospcthv N\ e [
st I s N o
H || Camtey
sTHsTREET i B i Newkirk Plara \N FLATBUSH AV
2 imas N ERoBLI CoLLEce
s b onae 1\ 2
I o | Fort Hamiton P 3y iy e
. wence Harbor Prm— sast 505t e
s sr.oco | ekt AP
Newrunmvick SR o s o5 T
Verzzana Py | S 05N Shecpanend 8 At ocean
serse Avne | s Narrows BoyRidgeh § o BNy 2 Avenus U
+ cion o By Py, A}
Princeton " | Vs By Pl © /" sriohTon sEAcH
Junction STATEN ISLAND | resmere e 79510, Kings Hu Ny Neptune An
§ 0T | NN (s
PRINCETON # Dongan Hills. s 204 85t
. o e 8 SENY Awariom
Hamilton Vonmauth Park Richmond  Prince's Groat  Qakwood # Jefferson Avenue. BAY RIDGE. Y N
s ey By | awedse W Seows ) Sest Ba Y coneyistan
TReNToN LoNeBRANCH . P B e ity By 505! STILWELLAY
TomEwLE N P e e G o oo
e Do 1/16

NEW YORK

Jug Cerovi¢
inat.fr




CITYSCAPE

BMT Q-N-R-W

IRT 1-2-3 & 4-5-6

&

IRT 7, IND G, BMT L & J-Z

—foH

IND A-C-E & B-D-F-M

COMMUTER RAIL



CITYSCAPE

The heart of New York is Manhattan Island with
its two main centers: Downtown on the southern

tip and Midtown south of Central Park.

It is surrounded by the Bronx (north), Queens
(east), Brooklyn (south-east), Staten Island

(south) and New Jersey (west).

Subway lines connect the Manhattan street grid

to surrounding grids across the waterways.

IRT BROADWAY-SEVENTH AVENUE LINE (RED)
1 Broadway-Seventh Avenue Local

2, 3 Seventh Avenue Express

IRT LEXINGTON AVENUE LINE (GREEN)

4, 5 Lexington Avenue Express
6 Lexington Avenue Local and

Pelham Local/Express

IND EIGHTH AVENUE LINE (BLUE)
A Eighth Avenue Express
C, E Eighth Avenue Local
IND SIXTH AVENUE LINE (ORANGE)

B, D Sixth Avenue Express
F, M Sixth Avenue Local

BMT BROADWAY LINE (YELLOW)

Q, N Broadway Express
R, W Broadway Local

IRT FLUSHING LINE (VIOLET)

7 Flushing Local and Express

IND CROSSTOWN LINE (LIGHT GREEN)

G Brooklyn-Queens Crosstown Local

BMT CANARSIE LINE (GREY)

L 14th Street-Canarsie Local

BMT NASSAU STREET LINE (BROWN)

J Nassau Street Local/Express

Z Nassau Street Express

COMMUTER RAIL
Long Island Railroad—LIRR (light green and
turquoise): from Penn Station and Atlantic

Terminal to Long Island.

New Jersey Transit (red): from Penn Station

to New Jersey and Newark.

Metro-North (brown): from Grand Central

to upstate New York and Connecticut.

Port Authority Trans-Hudson—PATH (violet):
from Manhattan to New Jersey.

Staten Island Railway (green).
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PARIS

RIVE GAUCHE, RIVE DROITE

The Seine River flows through Paris from east to west and splits the city into two
uneven parts, the Left Bank to the south and the Right Bank to the north. This left
and right split is a fundamental element of the city’s identity. Traditionally, the Left
Bank was the realm of the university, the Right Bank belonged to the merchants
while power, both spiritual and temporal, had its seat on the Cité Island in the
middle.

The metro network highlights the other symbolic elements of the Parisian cityscape.

Line 1 (yellow) follows the Triumphal Way, a historic axis linking La Défense to the
Louvre through the Champs-Elysées Avenue, in a straight line with a single detour

to Gare de Lyon.

Line 2 (blue) and line 6 (turquoise) form a loop that follows a ring of boulevards
marking the center of Paris. Most transfers are located within the enclosed area.
Tramway lines 3a (orange) and 3b (green) form an unfinished loop along the

Maréchaux boulevards, the administrative edge of Paris proper.

RER line B (blue) crosses the city on a north-south axis right as the roman cardo

maximus did two millennia ago.
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CITYSCAPE

The Seine River separates the Left Bank (south)
from the Right Bank (north).

The Boulogne and Vincennes woods bound the

city west and east.

Line 1 (yellow) follows the Triumphal Way from
east to west.

Line 2 (blue) and line 6 (turquoise) form a loop

around the inner urban core.

EAST-WEST

Like the Seine River, 5 lines run mainly from east
to west, often following the course of the river.
3 of them converge in a narrow corridor from

République to Saint-Lazare/Opéra.

Line 14 (purple) is a fast automated line with
wide station intervals intended as an express

cross-town link.

NORTH-SOUTH

6 lines meander from north to south and connect

with each other.

Lines 4 (magenta) and 12 (green) follow separate
courses but connect twice at Montparnasse and

Montmartre.

The same goes for lines 12 and 13 (light blue) and
lines 7 (pink) and 5 (orange).

Line 11 (brown) terminates in the very center at
Chatelet.

RESEAU EXPRESS REGIONAL (RER)

The RER is a cross-town commuter rail network
with high frequency trunk lines inside the city
center and lower frequency branches at the
periphery. It effectively works as an express
metro inside the urban core. East-west line A
(red) and north-south line B (blue) form the
backbone of the network.

TRANSILIEN

Transilien commuter rail lines originate from 5
rail terminals in the city center. They complement
the RER network and also serve areas beyond its

reach.

TRAMWAY AND BUS RAPID TRANSIT

Tramway lines complement the metro and RER
networks outside of the city center. They provide
orbital connections from one suburban district

to another.

Lines 3a (orange) and 3b (green) follow
boulevards on the administrative boundary
of Paris.
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TOKYO

A MOST ECSTATIC MAZE

From the city center east of the Imperial Palace, Tokyo expanded in all directions,
around the palace, towards the sea, and along the bay. Eventually, the sprawling
city occupied most of the Kanto plain and land was even reclaimed from the sea.
This immense urban region is permeated by an impressively dense rail network

that constitutes the essential mode of urban travel.

The metro serves the inner core around the historic city center and is only one part

of this massive system.

Like the urban fabric, metro lines run from the city center all around the Imperial

Palace grounds and towards the periphery.

Two loop lines hold the system together. The Oedo line (magenta) emerges from

Shinjuku in the west and encircles the city center in the east.

The Yamanote rail line (light green) connects all six central rail terminals and links
the metro system with commuter lines.

The entire system is exceptionally integrated. At peak hours, in order to avoid
unnecessary transfers, commuter and metro lines interconnect with each other,
effectively forming a single longer line. Trains then run from one end of the
metropolis to the other, sharing the infrastructure and rolling stock of several
different operators.
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CITYSCAPE

At the center is the Imperial Palace (green circle).

The city center to its east is bounded by the
Sumida River.

The inner urban core of Tokyo is bordered by
the Arakawa River (north-east), Tokyo Bay
(south-east), and the Tama River (south).

LOOP LINES

The Oedo line (magenta) marks the boundary of
the city center east of the Imperial Palace. It is set

upon a horizontal symmetrical axis.

The Yamanote line (light green) is operated by
JR East and is not part of the metro network
proper. It is the single most important line of the
entire system as it directly connects all the main
rail terminals and enables tangential orbital
connections. It is represented on the map as a

rectangle with rounded corners.

EAST-WEST

5 lines follow mainly an east-west direction:
Marunouchi (red), Yurakucho (yellow), Tozai
(light blue), Hanzomon (purple) and Shinjuku
(light green). Each line intersects the others at

some point.

NORTH-SOUTH

5 lines run through the Downtown on a
north-south course: Mita (blue), Chiyoda (green),

Hibiya (grey), Ginza (orange) and Asakusa (pink).

Fukutoshin (brown) and Namboku (turquoise)

lines run west of the Imperial Palace.

COMMUTER RAIL

The entire Kanto region is served by an extensive
network of interconnected commuter rail
networks. Most of them serve one of the 6 main
rail terminals or the Yamanote loop. Only the

JR Chuo-Sobu (yellow) and Chuo Rapid (red) lines

cross the central area from east to west.

THROUGH SERVICES

Most metro lines are connected to commuter

lines at their extremities.

This arrangement allows trains to run
unimpeded from one end of the metropolitan

region to the other through the city center.

For example, trains run successively on Keisei,
Asakusa (pink) and Keikyu lines linking Narita
and Haneda Airports. Commuter rail and metro
lines effectively merge into a single entity from

end to end.
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BIOGRAPHY

JUG CEROVIC

Jug Cerovic is a Serbian and French architect and mapmaker.

Born in 1982 in Belgrade, Yugoslavia, Jug Cerovi¢ studied architecture in Paris
(EAPLV) and Barcelona (ETSAB). In 2008 he founded an architecture studio in Paris

and has since authored more than one hundred projects, 40 of them realized.

Since 2011, curiosity and passion for cartography lead him to start mapping complex
systems, especially public transport networks. He developed a personal method to
create beautiful and efficient maps and his novel designs have been adopted in

Seoul, Luxembourg, Utrecht and Riyadh.

A central theme in his work is the relationship between structure and beauty.

He became known for a series of artworks depicting metro networks

as harmonious structures anchored by symbolic shapes.

He posits that network diagrams, as works of art, are essential in shaping our mental
image of a complex system. When reality proves intangible, the symbol becomes the

reality.

The map is the network.
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