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Abstract
This research assumes as a specific topic of analysis the peri-urban landscape, which is an environment manifesting many contradictions among the
traditional forms of cities, their actual patterns, and the permanence of a rural ambient. Current theories on sustainability tend to propose the definition
of a limit to the urban growth. It seems like the hypothesis of sustainability
explicates itself through the postulate of the “compact city”, with strategies of
densification, infilling, or re-compactation of the urban margins. Opposite to
this, a sustainable approach to urban design can, as well, take into account
the indeterminacy in terms of urban growth , the evolutionary patterns of
development of cities, and the predominance of open spaces of the peri-urban
landscape.
This research has the scope to develop a theoretical approach to the project of
the peri-urban landscape, defined, first of all, with a critical literature review
approach through the idea of “network”. The question this research is trying
to answer is: what conceptual categories and operational tools can be applied
to the design of the peri-urban landscape, considering that cities develop different patterns of growth in their peri-urban areas depending on the specific
social and economic factors? The review defines the characteristics of a project in the peri-urban as evolutionary, progressive, and based on a network
of interconnections and open spaces. One limitation this thesis is trying to
address is the lack of a method accounting for the complexity of the city and
its relationship to the wider territory. Moreover, the patterns of growth of the
peri-urban landscape are not homogeneous. Envisioning scenarios of development for urban margins requires a focused understanding and description
of the existing patterns at the macro-scale. Therefore, it could be proposed an
analytical and a combined analytical-design model forward, based on the
concept of networks. This is developed through the detailed study of a theory for the analysis named Space Syntax, and the exploration of the possible
conceptual and operational relationships between this theory and the typical
approach of the Landscape Urbanism.

Fig. a. Diagram of “Social Cities”
from Ebenezer Howard’s “ToMorrow: A Peaceful Path to Social
Reform, first published in 1898,
and renamed in later editions
Garden Cities of To-Morrow.
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Abstract
Questa ricerca assume come specifico argomento dell’analisi il paesaggio
periurbano, un ambiente che manifesta molteplici contraddizioni rispetto alle forme tradizionali di città, i suoi pattern attuali, e la permanenza
di un ambiente rurale. Teorie contemporanee sulla sostenibilità tendono a
proporre la definizione di un limite alla crescita urbana. Sembra, infatti,
che le ipotesi di sostenibilità si esplichino attraverso il postulato della “città
compatta”, con strategie di densificazione, infilling, o ri-compattazione dei
margini urbani. Al contrario, un approccio sostenibile al progetto urbano
potrebbe ugualmente tener conto sia della indeterminatezza riguardo alla
crescita della città, e ai suoi pattern di sviluppo, sia della predominanza di
spazi aperti nel paesaggio del periurbano.
La ricerca ha lo scopo di sviluppare un approccio teorico al progetto del paesaggio periurbano, definito, prima di tutto, con una revisione critica della
letteratura esistente, operata attraverso il concetto di “rete”. La domanda a
cui questa ricerca vorrebbe rispondere è: quali categorie concettuali e strumenti operativi possono essere applicati al progetto del paesaggio periurbano,
considerando che le città sviluppano diversi pattern di crescita in relazione
a specifici fattori economici e sociali? Prima di tutto, questa revisione critica
definisce le caratteristiche di un progetto nel periurbano come evolutivo, incrementale, e basato su una rete di interconnessioni e spazi aperti. Un limite,
a cui questa ricerca vorrebbe rispondere, è la mancanza di un metodo che
tenga conto della complessità della città contemporanea e delle sue relazioni
con il territorio. Inoltre, le forme evolutive del paesaggio peri-urbano non
sono omogenee. Prevedere scenari di crescita per i margini urbani richiede
una comprensione e un’accurata descrizione dei pattern di crescita alla macro-scala. Viene quindi proposto un modello analitico e progettuale basato sul
concetto di “rete”. Questo è sviluppato attraverso uno studio dettagliato di
una teoria per l’analisi chiamata Space Syntax, e l’esplorazione di possibili
relazioni concettuali ed operative tra questa teoria e l’approccio tipico del
Landscape Urbanism.
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Introduction

INTRODUCTION
Objective, topic and research question

The research is focused on a theoretical approach: the idea of network employed as an interpretative key to analyze a series of theoretical contribution describing the post industrial urban condition of cities and their relationship to their wider territory. Envisioning scenarios of development
for the contemporary city, especially under conditions of uncertainty regarding its future growth, seems to be a necessity and, at the same time, a
great challenge. As in the words of Homi Bhabba «it is always too early, or
too late, to talk about cities of the future».1 This act of projection should be
informed by a focused analysis of the existing conditions.
In this perspective, the objective of this research is to develop a theoretical
tool for the analysis of the existing patterns of growth of the post-industrial cities. This theoretical tool should inform as well the projection of
scenarios of growth of contemporary cities. This research takes as a specific topic of the analysis the peri-urban territory, an environment revealing
many contradictions between traditional models of city, the current urban
forms, and the rural and natural environment. The way contemporary cit-

1

H., Bhabha, Mumbai on My Mind: Some Thoughts on Sustainability in Ecological
Urbanism, In M., Mostafavi, G., Doherty (eds.), Ecological Urbanism, Harvard University
Graduate School of Design, Lars Muller Publishers, Zurich 2010, p.78.
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ies grow in their margins results into a socially, economically and morphologically heterogeneous landscape: similarly to the «third landscape»2
by Gilles Clément, it can be compared to a “territory for bio diversity”,
containing great transformation potentials. In this dynamic and complex periphery, in continuous evolution, that we may call the “peri urban
landscape”, there are alternating moments of growth of the city, with moments of interruption of its development. For this reason, it seems difficult
to trace its boundaries. In general terms, the patterns of growth of the
post-industrial cities result into an extensively occupied territory, but, at
the same time, develop an inverted relationship between the empty spaces
and the built environment, compared to the historic city.
The peri-urban landscape is often defined as an “interface” between the
city and the landscape, but in reality it is a very complex mosaic, always
looking different, a complex of three systems difficult to intersect in terms
of planning strategies: urban, rural, natural. With high probability, when
looking at a sample of an area at the margins of a city, we will note that it
is characterized by a lack of “urban” qualities (low density, lack of services
and infrastructures), and at the same time by a loss of its rural aspect (consumption of agricultural land).3
This research takes into account the necessity to acknowledge the «change
of state»4 of the post-industrial city, and to approach a substantial revision of the conceptual tools traditionally related to the historic city. When
projecting patterns of growth of cities in their margins, the conventional
design practices should adapt their established methods to the new, decentralized and evolving urban situation. Current theories on sustainabil2

G., Clement, Manifesto del Terzo Paesaggio, Gilles Clément, Quodlibet, Macerata 2005.

3

A., Allen, Environmental planning and management of the peri-urban interface:
perspectives on an emerging field Environment&Urbanization Vol 15 No 1 April 2003, p.
135-147.
4
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F., Indovina la Città Diffusa, Daest, Venezia 1990, p.5.
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ity geared towards the idea of defining a “limit” to the growth of cities,
and planning strategies oriented towards forms of “densification” of the
urban environment, necessitate to be re-discussed and reinterpreted in
the light of these new, observed patterns of dispersion. In general, it seems
difficult to purse a strategy of “infilling”, in a context were the open spaces
are prevailing.5 These tactics, in fact, come after configurations related to a
traditional, compositional approach: re compaction of the margins, definition of the boundaries of the built environment, pursuing of a complete,
unitary form. A limit of these strategies could be that they re-propose the
use of conceptual categories developed for the compact European traditional city- as the opposition of city and country, centre and peripheriesin a very different environment.
The question this research is trying to answer is: what conceptual categories and operational tools can be applied to the project of the peri urban
territory, assuming that cities experience different forms of growth, connected to the social, economic and cultural factors?
The thesis intends to verify the hypothesis of using the “network” as a
conceptual category that provides a recognition, a critical interpretation
and a synthesis of the contemporary literature engaging the relationship
of post-industrial cities to their peri-urban landscape. To be more specific,
the hypothesis this research proposes to verify is the possibility of using
the concept of “network” for both the definition of the characteristics of a

5

Pierre Donadieu, in his book named Campagne urbane, una nuova proposta di
paesaggio delle città, proposes an overturning of the traditional point of view: «instead
of building the city in the countryside, but transforming the margins of cities into an
unprecedented rural urbanity, an urban project based on the open spaces, the so- called
green voids, to use as the structuring space of the organization of the territory. […] What
if, instead of controlling the growth of cities through networks of green belts and barriers,
we built an urban fabric starting from its open spaces, meaning the agricultural and the
woodland areas? » P. Donadieu, Campagne urbane, una nuova proposta di paesaggio
delle città, ed. italiana a cura di Mariavaleria Mininni, Donzelli, Roma, 2006.
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project within the peri-urban territory and the categorization of different
forms of peri-urban landscape in relation to social and economic patterns.
In other words, through this study I propose to verify the efficiency of
the concept of “network” as a conceptual category for the design of the
peri-urban landscape as well as for the analysis of the urban patterns.
State of the art
This study proposes the concept of “network” as a possible interpretative
category to analyze cities and categorize growth patterns in the peri-urban landscape. The first section of this research corresponds to a literature
review investigating the evolution of the concept of “network” throughout a series of theories. In general terms, this research locates the idea of
network in the context of an understanding of the “structure” of urban
phenomena.
A “relational network approach” to self-regulating organisms was developed in the twentieth century in the context of biological sciences. Moreover, the German geographer Walter Christaller (1933) proposed a study
of urban settlements and their organizational patterns in which the layout
of activities was studied in terms of their spatial rules and represented into
diagrams.6 This research, named interpreted cities as the spatial distributions of activities over the territory and can be considered as a precedent
to the theories considering cities as networks developed according to the
social and economic patterns.
In the 1970s, the concept of “self-organizing” cities was further developed
referring to biological and cybernetic concepts. British planners and geographers including Michael Batty proposed a new model of city, intend-

6

W., Christaller, Central places in Southern Germany, Prentice-Hall Inc., Englewood
Cliffs, N.J., 1966, p. 2.
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ed as a “system”, as a whole compounded of parts.7 David Grahame Shane
recalls as well the systemic approach of Fritjof Capra, constituting a theoretical framework in which «understanding things systematically means
understanding the nature of their relationships».8
Contemporary to these contributions, Kevin Lynch (1984) as well interpreted cities as flow systems, and attempted a categorization of the new
urban systems emerged after 1960’s by observing their patterns of transportation systems as their essential armatures. David Graham Shane
(2005) reviews the work of Kevin Lynch in conceptualizing urban forms,
and contextualizes the Organic city model within the theories considering cities as systems developed in the 1970s.9 Through the review of the
contributions of these authors, among others, the thesis wishes to propose
a path through the formation of the idea of “network” within the urban
studies.
Among all the contributions to the idea of network within the urban studies, the thesis is focused on two different theories: Space Syntax and Landscape Urbanism. The first one was selected in terms of a specific research
interest and with the opportunity to spend a period as a visiting research
student in the Space Syntax Laboratory of the Bartlett School of Graduate
Studies at the University College of London. The second one corresponds
to a frequently used theory in the Italian academic environment, to which,
at the same time, I am familiar because of a period of study in the United
States at the School of Architecture and Graduate Studies of the Columbia

7

M., Batty, Urban Modeling: Algorithms, Calibrations, Prediction, Cambridge UP,
Cambridge 1976, cit in P., Hall, Cities of Tomorrow. An Intellectual History of Urban
Planning and Design in the Twentieth Century, Basil Blackwell, Oxford 1989.
8

F., Capra, The Web of Life: A New Scientific Understanding of Living Systems, Anchor,
New York 1996, cit. in. D.G., Shane, Recombinant Urbanism: Conceptual Modeling in
Architecture, Urban Design, and City Theory, John Wiley, Hoboken, US 2005.
9

D.G., Shane, Recombinant Urbanism: Conceptual Modeling in Architecture, Urban
Design, and City Theory, John Wiley, Hoboken, US 2005.
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University in New York.
The theory of Space Syntax was developed as a model of network representation of the urban phenomenona, among the analytical methods and
computer models for representing the structure of cities and regions that
were developed after 1970 in Britain. In particular, Space Syntax was developed by Bill Hillier and his colleagues at the Bartlett between 1970’s
and 1980’s as a set of theories and tools for the analysis of architecture and
urban forms in terms of their “configuration”, which is understood as a
system of «relations taking into account other relations».10
The Landscape Urbanism theory on design contributes as well to the interpretation the city as a networked system. In fact, the post-industrial
urban forms are considered as interconnected, multi-layered, evolutionary systems. Moreover, the Landscape Urbanism theory supports a form
of “relational urbanism”, with open ended scenario of development and
based on the projection of networks of open space through the landscape
project.
Organization, methods, tools
The research is organized in five parts, which correspond to different work
phases developed within the three years period of the Doctorate.
The first part, named “The network as a metaphor of the new dimension
of the city”, attempts to formulate a definition of the concept of “network”
within the urban studies and sets the topic of the research in the peri-urban
landscape. The hypothesis is that the concept of “network” can be used as
a tool to interpret a series of theoretical contributions addressing the new
dimension of the city in its territory. This review supports the necessity of
a method that accounts for the complexity of the city and its relationship
10

16

B., Hillier, Space is the machine, Cambridge University Press, Cambridge 1996.
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to the wider territory. Moreover, it attempts to output the limitations of
the approaches reviewed and advances the need for an analytical and a
combined analytical-design model.
In order to address this necessity, the second part “Space Syntax: a theory
and a tool for reading the network”, introduces the theory of Space Syntax, and its method of analysis of the configurational properties of urban
space. Connected to the second part, the third part presents precedents
of analysis of the urban and regional forms with Space Syntax by various
authors. In these researches, the authors correlate the spatial structures
analyzed with Space Syntax with other layers of information, including
land use, economic and demographic data.
Through an original case study of analysis of Bologna and Modena with
Space Syntax, the fourth parts investigates the way geographically adjacent cities develop with different evolutionary patterns, and test Space
Syntax as a tool to categorize the way different cities are related to their
peri-urban landscapes. Moreover, the peri-urban landscape of Bologna
and Modena is observed more closely through a series of maps defining a
series of different local structures of the peri-urban towns.
The fifth part is dedicated to a series of final consideration which attempts
to connect some theoretical assumptions such as the ones of the Landscape Urbanism to the ones derived from Space Syntax and its interpretation of cities as spatial and functional entities based on networks.
The whole research was developed mainly through a precise recognition
of the available critical literature, as for the theoretical contributions analyzed in the first part, as for what involves Space Syntax. The knowledge
on Space Syntax was acquired through a six month period of study at the
Laboratory of Space Syntax within the Bartlett School of Graduate Studies with the tutoring of Dr. Sophia Psarra, who is Reader of Architecture
and Spatial Design, Director of the Spatial Design Architecture Cities
(SDAC) MSc Course, and editor of the Journal of Space Syntax. During
17
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this period it was collected, examined and selected the theoretical references on Space Syntax, and it was developed an analysis case studies on
the cities of Bologna and Modena. On the outcome of this research I refer
to the papers published and presented in the appendix.

Body of documents
The literature review on the first part defines the idea of post industrial
cities as networked systems. This literature review limits itself to a broad
selection of Italian, American, and British scientific literature from the
twentieth century to more recent contributions.
The second and third parts outline the theory of Space Syntax and its
methodology through a review of the foundational literature, academic
papers extracted from the proceedings of the Space Syntax symposiums,
and articles from the Journal of Space Syntax.
The fourth part requires an introductory literature review on the two cities
of Bologna and Modena, and the formulation of GIS maps for the two
cities in their regional context. The road centerline network data extracted
from Open Street Map for the Emilia Romagna region was employed for
the analysis with Space Syntax through the use of the Depthmap software.
Contents
Part I.
The contemporary territory necessitates a new system of description, capable of extracting rules and principles in terms of settlement patterns.
The first section of this study, named “New territorial identities” opens up
a discourse on possible interpretative categories, and, in particular, begins
by investigating a general definition of a new relationships of the city with
its wider territory.
18
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Since the end of the XX century, there were previsions on the future urban
diffusion.11 Theoretical contributions developed since the 1960’s in Italy
were bringing the light on the relationship of the urban environment to
its wider territory.12 In particular, among the other contributions, Vittorio
Gregotti (1966) theorized - in the second part of Il territorio dell’ Architettura13 - the way the architecture of the city modifies its landscape by giving
it a new image. This suggested as well the necessity to observe the urban
phenomenona at a broader scale, including in the observation a wider territory than the one limited to the built environment. This defined a form
of “city-territory”, which constitutes the premise to our analysis.
In more recent times, a study on the Veneto territory developed by a team
of researcher directed by Francesco Indovina (1990) introduced a new definition for a particular, extensive form or urban development emerged
in the Veneto region: the “diffused city”.14 This new «territorial identity»15
emerged due to the intense decentralization of production activities and
the subsequent dispersion of the socioeconomic activities across the territory. Other studies mentioned in this research, including the analysis of
the settlement patterns of the Val di Magra by Paola Viganò (1989), intended to unveil the logics behind the settlement formation of certain areas

11

B. Secchi, La città del ventesimo secolo, Laterza, Bari 2005.

12

G. De Carlo, “Relazione di sintesi”, in ILSES-Istituto Lombardo per gli Studi Economici
e Sociali, Relazioni del Seminario “La nuova dimensione della città. La città regione”,
ILSES, Milano 1962, cit. in F. Indovina, M. Savino, L. Fregolent (eds), L’esplosione
della città, Compositori, Bologna 2005, p. 17, V. Gregotti, Il territorio dell’architettura,
Feltrinelli, Milano 1992, (1° ed. 1966).
13

V. Gregotti, Il territorio dell’architettura, Feltrinelli, Milano 1992, (1° ed. 1966)

14

F. Indovina, F. Matassoni, M. Savino, M. Sernini, M. Torres, L. Vettoretto, La Città
Diffusa, Daest, Venezia 1990, F. Indovina, Dalla città diffusa all’ arcipelago metropolitano,
Franco Angeli, Milano 2009.
15

F. Indovina, F. Matassoni, M. Savino, M. Sernini, M. Torres, L. Vettoretto, La Città
Diffusa, Daest, Venezia 1990.
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in relationship to the natural landscape.16
Through this review, this research takes into account the necessity of a
change of perspective in order to address the description of the new, urban phenomenona. Attributing the same logics of the compact city when
analysing a dispersed pattern of inhabitation would not be reasonable. It
is necessary to take into consideration a scale that goes beyond the urban
environment and reaches the territory, in order to reach a focused understanding of the settlement patterns belonging to the post- industrial urban
form. What is missing from these analysed contributions is a universal
method that accounts for the relation of the city with its wider territory
and is capable of describing, categorizing and compare different settlement pattern.
The second section of this part, named “Contemporary cities as interconnected systems”, introduces a discourse on cities as networks of relations. In particular, the first part of this section begins by introducing
the so-called “system revolution” which took place in town planning in
the 1970s.17 This review contributes to the idea of interpreting cities as
“systems” in the sense of understanding the nature of their relationships.
In particular, cities and regions were interpreted and modelled as complex
systems of spatial relationships.18 Reyner Banham interprets cities as defined by a “language of movement”,19 while Manuel Castells sets up a the-

16

B. Secchi, A. Lanzani, P. Viganò, Progetto del Piano Territoriale di Coordinamento di La
Spezia- Val di Magra, 1993, Relazione, cit. in P. Viganò, La città elementare, Skira, Milano
1999, p. 126.
17

P., Hall, Cities of Tomorrow. An Intellectual History of Urban Planning and Design in
the Twentieth Century, Basil Blackwell, Oxford 1989.
18

M., Batty, Urban Modeling: Algorithms, Calibrations, Prediction, Cambridge UP,
Cambridge 1976, cit in P., Hall, Cities of Tomorrow. An Intellectual History of Urban
Planning and Design in the Twentieth Century, Basil Blackwell, Oxford 1989.
19
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R., Banham, Los Angeles: the architecture of the four ecologies, A: lane, London, 1971.
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ory on cities based on networks and flows.20 Giuseppe de Matteis, moreover, discusses the concept of “network” as a possible tool to approach
a conceptual innovation in terms of urban planning.21 According to the
author, the network represents the possibility to reduce the territory to a
“rule”. Through this section, I arrive at the conclusion that flows and networks can be the foundation of a new system of categorization of urban
patterns. Moreover, from this review it emerges the necessity to observe cities as systems of relations when approaching the new, post-modern
urban forms, and, in particular, the peri-urban territory. This new theoretical understanding is in contrast with some of the traditional assumptions considering the growth of cities in their peri-urban landscape as an
“homogeneous”, “anonymous” or “chaotic” form of urban settlement. The
second part of this section reviews theories by Spiro Kostof (1991)22 and
Kevin Lynch (1984)23 , which propose a way to look at urban patterns that
interprets the city as a “whole” and integrates process with form. In particular, Good City Form by Kevin Lynch (1984)24 suggests an interpretation
of the urban phenomena in terms of their spatial connectivity. Understanding cities as relational networks at the macro-scale, and by grouping them
into categories, suggests a way of overcoming the apparent homogeneity
of the post-industrial cities growth patterns. With this review, the research
establishes its foundation in terms of interpreting cities as networked systems. Moreover, it puts forward the possibility of establishing categories

20

M., Castells, La nascita della società in rete, Egea, Università Bocconi Editore, Milano
2002, p. 435, 1st ed. M., Castells, The rise of the Network Society, Blackwell publishing Ltd,
Oxford 1996, 2000.
21

G., De Matteis, Modelli urbani a rete, considerazioni preliminari, in Curti F., Diappi
L., (eds.), Gerarchie e reti di città, tendenze e politiche, Franco Angeli, Milano 1990, p. 29.
22

S., Kostof, The city shaped. Urban patterns and meanings through history, Thames and
Hudson Ldt., London 1991, p. 15.
23

K., Lynch, Good city form, The MIT press, Cambridge MA 1984.

24

K., Lynch, Good city form, The MIT press, Cambridge MA 1984.
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of spatial configuration by looking at the urban network at the macro-scale. In other words, the research accounts the infrastructural network as a
measurable, and observable entity, showing distinct “ordering rules” to
look for into apparently undifferentiated and anonymous conditions.
In order to verify the efficiency of the concept of “network” within the design of the peri-urban landscape, this research introduces, in the third section of the first part, the Landscape Urbanism discussion, beginning with
its interpretation of the post industrial urban forms.25 Moreover, the thesis defines, within the Landscape Urbanism theory, three macro themes,
sharing the idea of landscape as an ordering tool for the urban project.
First of all, landscape encompasses the idea of “place”, a piece of territory
to be read and interpreted. There is a recognized claim for specificity in
the urban project, described through the review of a series of theoretical
contributions by Kenneth Frampton26 and other authors, which recognize
the necessity to build up “types” from apparently undifferentiated territories. Secondly, the landscape project underlies the idea of “network”, and
has the potential to structure an urban project by defining a pattern of
development. Third, the section introduces the idea of the landscape as a
“process”. In particular, Landscape Urbanism stresses on thematic of organization, dynamic interaction, flows, pursuing the idea that «the process
of urbanization are much more significant for the shaping of urban relationships than are the spatial form of urbanism in and of themselves».27
The Landscape Urbanism, in other words, proposes to interpret urban
settlements as dynamic processes in continuous evolution.
25

Waldheim, C (ed.), The landscape urbanism reader, Princeton Architectural Press,
New York, 2006.
26

Frampton, K., Towards a Critical Regionalism: Six Points for an Architecture of
Resistance, in The Anti-Aesthetic. Essays on Postmodern Culture, Bay Press, Seattle 1983.
27

Corner, J. “Terra Fluxus”, in Waldheim, C (ed.), The landscape urbanism reader,
Princeton Architectural Press, New York, 2006, p. 28.
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As a way to provide a synthesis of theory, analysis and design practice as a
methodological approach to the evolutionary aspect of cities, settlements
forms and their growth patterns, the fourth section of this part reviews
the Landscape Urbanism theory for design, as a way to address the idea of
“projecting networks”. First of all, the landscape, as a pre-existing entity,
offers the possibility to trace a complex of “signs” that can be interpreted as a morphological rule. Secondly, the Landscape Urbanism approach
on urban projects is based on infrastructural networks, and considers the
landscape as a mean for projecting growth patterns under conditions of
uncertainty,28 with the impossibility to picture the future growth of the
contemporary city and the incapacity to shape its definitive form. A few
projects in particular share the conception of the landscape project as a
pre-ordering infrastructure for the future development of an area. As an
example, the role of the landscape as a pre-ordering tool for an envisioned
scenario of development is well represented in the preverdissement strategy of the Unimetal Park in Caen (1994-1997), France, by Dominique Perrault, while the temporal dimension of the project is depicted in the evolutionary occupation model developed by Michel Desvigne for the Lyon
Confluence project (1992-2010).
The fifth section of this part concludes the discussion on Landscape Urbanism by contextualizing it within the larger theoretical environment
interpreting the post- industrial urban forms through the idea of the “infinite city”. This section provides a description of the city as an evolutionary, relational system through the metaphor of agriculture. Moreover, this
section attempts to answer this questions: what are the characteristic of a
project in the peri-urban landscape based on the concept of “networks”?
According to this review, contemporary practices needs to look for a de-

28

Smets, M., “Grid, casco, clearing and montage”, Topos; European landscape magazine,
2002, p. 88- 101.
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sign tool that is flexible enough to address the uncertainty regarding the
future necessities of cities, provides open-ended solutions, and, at the
same time, allows strategic thinking about the growth patterns of cities
in their peripheries. In other words, the Landscape Urbanism suggests
the use of flexible strategies, patterns of development over time, defining
phases in time rather than well-defined and fixed forms rigidly located
into a master plan scheme. This research provides a definition of the project in the peri-urban territory as evolutionary, incremental, and based on
a networked infrastructure of open spaces.
All these studies contribute to the idea of the city as a spatial entity generated by a system of relations. But how do these networks of connections
generate urban structures? The last section of the first part of this research
focuses on the way in which connectivity results into the formation of
specific patterns. The first part compares the study named “Occupying
and Connecting” by Frei Otto (2009)29 to the much older “Central Places Theory” by Walter Christaller (1933).30 The former hypothesizes that
networked structure originates from “organic” processes, that could be investigated by experimenting with physics, independently from the human
aspect. The latter investigated the formation of urban networks by putting
them in relation to the social, demographic and economic factors. Following this kind of approach, this research takes as an hypothesis that cities
develop with different forms of urban growth in their peri-urban landscape in relation to specific social and economic patterns. For this reason,
the second part of this section discusses studies by Robert Mitchell and
Chester Rapkin on urban traffic (1954). The capacity of mobility to pro-

29

F., Otto, Occupying and connecting. Thoughts on territories and spheres of influence
with particular reference to human settlements, Axel Menges, Stuttgard and London 2009.
30

W., Christaller, Central places in Southern Germany, Prentice- Hall, Inc., Englewood
Cliffs, N.J. 1966.
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duce a “territory” is investigated in the context of these urban planning
studies by analysing the interaction between settlement characters and
movement data, which suggests that movement among the city is impacted by its spatial structures and the patterns of activities over its territory.31 The issue with this kind of studies is that they derive from a complex
and very technical set of analysis on traffic data, which, from the point of
view of a designer, can be hardly intelligible. Moreover, it seems difficult to
reach an understanding of the spatial implications of these data. In other
words, how can we investigate the way the formation of cities in terms of
their spatial structure is impacted by their movement networks?
Part II.
This review advances the need for a theory and analysis method that analyzes the geometric and topological features of the urban network and
relate it to the way people actually move in the city. In order to address
this issue, the second part of this research presents the analytical theory of
Space Syntax. This theory, founded by Bill Hillier and a group of scholars,
within the Bartlett School of Architecture in the 1970s, interprets cities as
evolutionary networked systems, in which the formation of distinct spatial patterns takes place as a process over time. The space syntax theory
allows us to understand the formation of recognizable patterns of growth
of cities in their peri-urban landscape, which are interpreted as “configurational” patterns derived from the way movement articulates relations
among urban space. The reason for using Space Syntax for the purpose of
our study is that - even if the incremental processes behind the formation
of cities are very difficult to model - it provides us of a scientific method

31

R.B., Mitchell, C., Rapkin, C., Urban Traffic: A Function of Land Use, Columbia
University Press, New York cit. in P., Hall, Cities of Tomorrow. An Intellectual History of
Urban Planning and Design in the Twentieth Century, Basil Blackwell, Oxford 1989.
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to interpret and analyse cities as spatial processes constituting networks of relations. In other words, this study needs to answer the following
question: what is the relationship between city growth and spatial configuration patterns? The concept of “spatial configuration” of Space Syntax
explains the logic underlying the general pattern of growth of the urban
environments and provides a better understanding of cities as spatial and
functional wholes. Configuration, in particular, means “relations which
take into account other relations”.32 In fact, cities are considered as means-ends systems in which the means are physical - cities are a «stock of
buildings linked by space and infrastructure» - and the ends are functional - cities «support economic, social, cultural and environmental process».33 Bill Hillier proposes to look at cities as macro-scale systems, reaching
an understanding of cities as functioning physical and spatial objects, developing through incremental changes that create, over time, complex geometrical and functional patterns.34 As the fundamental relation between
form and function passes through the way cities organize space into configuration, and movement is the main correlate to spatial configuration,
cities are defined as «movement economies».35 In other words, based on
the concept of configuration, the theory of space syntax explains, on the
one hand, the relation between the feature of the network and the movement flows in cities - the “theory of the natural movement” - and, on
the other hand, the way the formation of cities as socioeconomic entities
derives from the way the street connectivity is articulated in the system
– the theory of “cities as movement economies”. Through the analysis of
32

B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge, 1996.
33

B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge, 1996 p. 111.
34

B., Hillier, and L., Vaughan, The city as one thing, in “Progress in Planning”, 67 (3),
London November 2007.
35
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the spatial configuration of the urban network, Space syntax proposes a
way of describing the territory for what it is, in its observable patterns, by
relying in minimum part on language.36 The street network is considered
to be the primary object of the analysis, which shows the spatial structure
of city, and reveals its implicit logic in relation with economic patterns and
production activities. The set of techniques through which Space Syntax,
based on these two foundational theories on movement, analyses the level
of “connectivity” of an urban system is described into the second section
of this second part, which discusses the methodology for the “Angular
Segment Analysis”. This analyzes segment maps and provides a syntactic
representation of space based on the topological and geometric configuration. This section presents as well the software named UCL Depthmap,
which has the capacity to produce different sort of segment analysis with
different radii and to identify the structure of the street network. The
following section reviews the mechanism through which the properties
of the network generate urban structures. In particular, Space syntax explains that cities, on the one hand, develop with very different geometrical
forms. One the other hand, they have a similar “genotype”, determined by
a dual process exploiting the relation between space and movement for
different purposes.
The following section reviews contributions describing the formation of a
general structure of urban grids.37 Moreover, this part reviews how Space
Syntax can read urban spaces at multiple scales. The second part of this
section provides some examples - extracted by the foundational literature
on Space Syntax - on how “pathological” urban grids can create patterns
of segregation in cities.38 The third part of this section opens up new per36

B., Hillier, and L., Vaughan, The city as one thing, “Progress in Planning”, 67 (3),
London 2007.
37
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B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
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spectives on the global and local analysis of city space by explaining the
formation of a “general” urban structure, constituted by the “foreground
network” and the “background network”, and compares different urban
forms through the analysis of their Normalized Choice networks.39
Part III.
In order to provide the reader of an understanding of the possible use of
Space Syntax as a network analysis, the third part of this research reviews
a series of previous studies ranging from the scale of the urban area to
the scale of entire regions. This review will clarify the advantages of using
Space Syntax as a methodology of analysis and as a strategic tool to test
design proposal within urban design and planning projects. In particular,
the third part of this research presents a selection of studies employing
Space Syntax as a method to describe and analyze particular spatial pattern at the urban scale, establishing correlations with specific socio-economic factors.40 Urban and regional developments are seen by Space Syntax as spatial processes of complex systems that require a focused analysis.
The understanding of phenomenon of urban transformation, in particular
when approaching the relation of cities with their peri-urban landscape,
requires an analysis that goes beyond the urban environment and observes
macro-scale systems.41 The last section of this third part will provide a
University press, Cambridge 1996, p. 131, Hillier, B. and Vaughan, L. The city as one thing,
“Progress in Planning”, 67 (3), London, 2007, p. 227.
39

B. Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space, in “The Journal
of Space Syntax”, (3) 2, London 2012.
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Castro, A., (eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012.
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K., Krenz, Capturing patterns of shrinkage and growth in post- industrial regions:
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K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax
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short review on the possible applications of the space syntax methodologies on testing urban design projects at various scales, starting from the
scale of the public space, to the scale of the master plan and reaching the
scale of the urban planning project.42
Part IV.
The fourth part of this research presents an original example of a spatial
configuration analysis with Space Syntax. In this case study, I demonstrate
how the Segment Analysis using Depthmap can contribute to an objective categorization of the spatial patterns of cities based on the analysis of
their movement networks infrastructure. By considering cities as «orderly complexities», where the physical form is reproducing its underlying
functional aspects, the analysis “photographs” the spatial configuration
patterns of cities, and correlates the properties of their networks of relations to the social, economic, and cultural aspects.
The analysis looks at the patterns of urban growth in the Italian cities of
Bologna and Modena, together with their peri-urban areas and their relationship with socioeconomic activities. Compared with the review of
historic maps and existing literature, the analysis of Bologna and Modena
in their regional context using Space Syntax demonstrates that the two
cities developed distinct peri-urban conditions, even in confining territories, as the layout of the street network expanded together and conjointly
with different economic activities and industrial expansion. Moreover, the
second section of the fourth part presents a more local analysis which provides a simple categorization of the forms of the peri-urban landscape in
the two cities in terms of the properties of their networks and the relation
with the more local functional structures.

42

K., Kayvan, A configurational approach to analytical urban design: “Space syntax”
methodology. Urban Design International, 17, London 2012.
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Significant as these approaches are, any successful interventions on urban margins raises the need to understand them in the light of the spatial
morphology of a city and its peri-urban conditions. Most importantly, the
operation of establishing «an infrastructural backdrop for future development» of a site, requires a rigorous way to look at street networks, in
order to come up with a projected pattern of growth that is not arbitrary.
Space Syntax can contribute to both these two issues. Firstly, by providing a
methodology for analysing different urban conditions, reaching a focused
understanding of the specificity of the territory in which we are operating.
Secondly, Space Syntax can test proposed design solutions by analysing
the properties of their envisioned networks, both at a local radius and with
reference to the whole city and its growth patterns. Differently from other approaches, attempting to develop models of automatized production
of design solutions, the analysis with Space Syntax can inform the project in different phases of its development, starting with the preliminary
analysis of the existing patterns, useful to identify the issues of the area,
especially in terms of its spatial connectivity, but also in relation to other
factors, such as density, land-use, etc. These data, once they are correctly
geo-referenced on the GIS, can be over laid to the street network analysis
and reveal a series of correlations. Moreover, by linking these layers to
spatial configuration, more complex models can be obtained, which can
help forecast the implications on these factors derived from the changes
made to the spatial system.
To sum up, contemporary practices can continue to investigate the strategy of “projecting networks” as a possible design tool that is flexible enough
to address the uncertainty regarding the future necessities of cities, provides open-ended solutions, and at the same time allows strategical thinking about the growth patterns of cities in their peripheries. As we have explained, when envisioning patterns of growth for a city in its margins, we
30
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need to integrate analysis and understanding of landscape in terms of geomorphology, movement, economic and social infrastructure. Landscape
Urbanism and Space Syntax are different approaches, one design based,
the other analytical, and both see cities as evolutionary phenomena. On
the other hand, this analysis using Space Syntax needs to explore whether
there are different models of growth and of the relationship of urban settlements to the wider territory. The reason is that we cannot assume there
is only a single model of peri-urban conditions, as Landscape Urbanism
does, based on a dispersed pattern of in habitation. Having reached such
a deep understanding of the way different grid structures are shaped by
the demands of this social and economic forces on movement, we can
use space syntax not only to test proposed design solutions, but also as a
strategic tool for informed, multilayer design processes, considering the
detailed micro and macro-structure of the street network as the most important player on environmental, economic and social sustainability. This
way, the act of preparing a site with a landscape project could be integrated with possible scenarios of development of this preverdissement into
inhabited, peri-urban areas.
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Fig. b The basic components of a
town plan are identified by urban
geographer M. R. G. Conzen as the
town plan or street pattern (top),
the land use pattern (centre) , and
the building fabric defining the city
in three dimensions (bottom).
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PART I
THE “NETWORK” AS A METAPHORE OF
THE NEW DIMENSION OF THE CITY
The chapter consists of six sections. The first section explores the new dimension of the post-industrial city in its territory. The second section opens up a
discourse on the conceptual category of the “network”. The third, fourth and
fifth sections explore relational approaches to urban design, derived from the
Landscape Urbanism theory. The sixth section concludes the discussion with
a review of planning studies relating mobility to the formation of specific
urban patterns.
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New territorial identities
The way contemporary cities grow into their peri-urban territory necessitates
of a new system of description, capable of extracting rules and principles
in terms of the formation of settlement patterns. This section reviews
precedents of study for the new “territorial identities” emerged - in general
terms – in the post-industrial age, including those by Jean-luc Gottmann
(1957), Giancarlo de Carlo (1961),.Vittorio Gregotti (1966), Francesco
Indovina (1990). Bernardo Secchi and Paola Viganò (1999). This section
advances the necessity, when approaching the topic of urban growth, to take
into consideration a scale that looks beyond the urban environment and
reaches the territory.

Since the second half of the 20th century, there were previsions on
the future urban diffusion. These attempts alternated refuse or concern
for this sort of “dissolution” of the city, together with the acknowledgment
of these changes as a necessary evolutionary step towards a new image of
the city.1 Cities, in general, have experienced two different phenomena: a
concentration of activities and population, dominated by the development
of the industries, and a massive expansion on their territories due to a series
of factors related to their socioeconomic patterns and the development of
transportation techniques.2 This has resulted into alternative, territorial
territorial “new identities”

“new identities”, as the process involved not only a change of scale, in
terms of physical growth, but also the emerging of new settlement forms.
During the 20th century, the activity of studying and mapping the
new settlement forms emerged after the industrial revolution has been
very intense. It was necessary to enunciate the main materials constituting
the new relations of the city with its territory, describing how they were

1
2

B. Secchi, La città del ventesimo secolo, Laterza, Bari 2005, p. 25.

Bernardo Secchi talks about the growth of cities and its “fading out” as two subsequent
phases of the development of cities after the industrial revolution, ivi, p. 5.
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organized, distributed, and articulated into new spatial organizations.3 In
1957, Jean Luc Gottmann explored the topic of the metropolitan areas,
studying the new urban region emerged along the Atlantic seaboard of the
north eastern United States. This extended from Boston, to Philadelphia,
New York, Baltimore, Washington DC, a clustered network of cities with a
population of around 25 million. The study was called Megalopolis, or the

the “Megalopolis”

urbanization of the north-eastern seaboard.4
The author enunciated the main features of the “megalopolis”: the presence
of big centres as a reference, the physical discontinuity into the settlement
pattern, the functional continuity of the interdependent network of the
smaller centres, and the wide territorial extension. This results into a
completely different space than the compact peripheries and even the
dispersed ones.
Giancarlo De Carlo, in 1961, organized a seminar in the Italian
city of Stresa in order to address «the new dimension of the city-region».

the “city-region”

Afterwards, he synthesized in a report the results of this attempt to
participating in the discussion on the recent tendencies of urban planning
in the Northern European countries. Part of this report provides a
definition for the idea of a “city-region”:
The first hypothesis considers that the city-region is a city of limitless growth,
which expands and overflows on its territory as an urban continuum.
It is, in my opinion, a wrong and confusing hypothesis […]. The second
hypothesis considers the city-region as an accumulation of centres that, even
if they are involved in a common process of development, they maintain an
3

«Description seems to be the ultimate exercise. Making an effort to resist to the
linearity of the pre-constituted explanations, it proposes to redirect, with elementary
actions, toward the constituting materials of the city and the territory», ibid.
4

J.L. Gottman, Megalopolis. The Urbanized North-eastern Seaboard of the United
States, The Twentieth Century Fund, New York 1961, cit. in V. Gregotti, Architettura e
Postmetropoli, Einaudi, Torino 2011, p. 69-71.
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autonomous existence. Even the distinction between cities, between city
and country, between centre and periphery, between urban centres and
suburbs. So, it would be a “territorial neighbourhood” where the traditional
heterogeneity would persist […]. The third hypothesis is that the city-region
is an “artefact” developed to resolve the issues of congestion. The fourth
hypothesis, on which I agree, considers the city- region as a “dynamic
relation” that substitutes the static condition of the traditional city. […] It is
characterized by a multiplicity of interests which are diffused on the whole
territory putting it into a dynamic situation […] with the presence of “open
structures”.5
In the same historical moment, other theoretical contributions
were put forward in Italy, bringing the light on the relationship of the
urban environment to its territory. In particular, in the second part of
Il territorio dell’Architettura, the essay named “La forma del territorio”,
Vittorio Gregotti (1966) theorized the way architecture operates at all
“La forma del territorio”

scales, including the geographic scale:
The scope of this second part is to investigate a possible formal technology of
the anthropological and geographic landscape, from the point of view of the
architecture. To investigate, in other words, what problems are presented by
considering our job of architects as working on the territorial wholes at all
dimensional scale.6
This essay suggested as well a revision of the limits of the discipline
5

G. De Carlo, “Relazione di sintesi”, in ILSES-Istituto Lombardo per gli Studi Economici
e Sociali, Relazioni del Seminario “La nuova dimensione della città. La città regione”,
ILSES, Milano 1962, cit. in F. Indovina, M. Savino, L. Fregolent (eds), L’esplosione della
città, Compositori, Bologna 2005, p. 17.
6
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of architectural design, and a possible relationship of the architectural
design to the landscape design:
We will need to confront, within the architectural discipline, the relationship
between planning and design on one side, and the articulation, on the other
side, of the landscape discipline.7
Moreover, it discussed the role of the representation of the landscape, as
an entity which is built through history as the overlay of different ages. The
way that landscape is perceived changes as well through history and it is

the relation between architecture
and the landscape discipline

continuously recreated by our cultural experience.8
This review suggests the necessity to pursue new dynamics and new ways
of observation for the postmodern urban forms. It is necessary to observe
the urban phenomenon at a broader scale, including the observation of a
wider territory than the one limited to the built environment, defining a
form of “city-territory”, in which urban planning modifies landscape by
giving it a new image.
Jean Luc Gottmann and Giancarlo de Carlo share the idea of
looking at the new form of growth of cities after the 1960 as a dynamic
process of evolution of the territory. On the one hand, Gottmann describes
the megalopolis as a mosaic of urban landscapes, with a well-organized
system of territorial relationships, rather than as a static entity. In the
same way, Giancarlo de Carlo defines the city-region as an heterogeneous,
dynamic entity, in constant growth, and with open ended scenarios of
development.
In more recent years, the new, contemporary urban conditions
have been described not only as a form of urban growth, but as a «change

7

V. Gregotti, Il territorio dell’architettura, Feltrinelli, Milano 1992, (1° ed. 1966), p. 60.

8

Ivi, p. 60-65.
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of state».9 In particular, a study on the Veneto territory developed by
Francesco Indovina, Franca Matassoni, Michelangelo Savino, Michele
Sernini, Marco Torres and Luciano Vettoretto (1990), introduced a new
definition for a particular, extensive form of urban development emerged
in the Veneto region: the “diffused city”.10 The study was named Hypothesis
on the central Veneto area. The diffused city, and operated an investigation
the “diffused city”

on the Veneto territory (Fig. 1). This was considered a relevant topic,
because the city of Venice had been defined a “metropolitan city” in the
context of an administrational reorganization of the local authorities. In
this context, it was important to define the boundaries of the “metropolitan
city of Venice”, but also to investigate closely the characteristic of that area,
a complex and dynamic reality in terms of evolution of urban forms (Fig.
2, Fig. 3, Fig. 4).
In the essay named “La città diffusa” by Francesco Indovina,11
the author presents the scope of the research: verifying the efficiency of
the term città diffusa. The concept could permit to interpret a specific
phenomenology of organization of the territory. The transformation
happened on the Veneto territory necessitate to be interpreted not only
as an expansion of the precedent settlement forms, but as a «change of
state».12 In schematic terms,
we could say that the organizational forms of the territory went through
three stages: from cities set into an agricultural land, to cities surrounded by

9

F. Indovina, F. Matassoni, M. Savino, M. Sernini, M. Torres, L. Vettoretto, La Città
Diffusa, Daest, Venezia 1990, p. 12-13.
10

Ibid.

11

F. Indovina, La Città Diffusa, in F. Indovina et al., La Città Diffusa, Daest, Venezia
1990, p. 19.
12

Ibid.; F. Indovina, Dalla città diffusa all’ arcipelago metropolitano, Franco Angeli,
Milano 2009, p. 47-63.
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an urbanized countryside, to a whole big city which included rural areas.13
This new “territorial identity” emerged due to the intense decentralization
of production activities and to the subsequent dispersion of the

13

F. Indovina, La Città Diffusa, in F. Indovina et al., La Città Diffusa, Daest, Venezia
1990, p. 21-43, F. Indovina, Dalla città diffusa all’ arcipelago metropolitano, Franco
Angeli, Milano 2009, p. 47-63.

Fig. 1 The diffused city in the
Veneto territory
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socioeconomic activities across the territory. The main characteristics of
this phenomenon were, briefly: an extensive use of the territory, mainly
occupied by small and medium-sized businesses, low density housing
and diffused service activities, which maintained an urban functionality
while the rural activities were declining. The main factors determining
the transformation of the Veneto territory were: the abandonment of the
agricultural activity, the changes in terms of production processes, the
change of lifestyles especially in terms of mobility, the higher costs to the
concentrated city, the change of distribution of commercial activities and
the development of big recreational areas (malls).
The process took place in two phases: at first, the urbanization
of the countryside, and later on, the emergence of a diffused city. The
first one was determined by individual choices and created a sparse,
disorganized pattern. This process then intersected with the change of
the patterns of production activities, which were relocated in the small
and medium industries. Both individual choices and regional and urban
policies influenced the formation of this new settlement pattern. In
particular, the location of services in the diffused city was determined
consequently of their accessibility by car. Moreover, the diffused city
whas been consolidated by a mechanism of relocation of administrative
centres and “centres of excellence” from the “concentrated city”. It is
a change in terms of hierarchies between the concentrated city and the
from an “hard hierarchy” to a “soft
hierarchy”

diffused city: from an «hard hierarchy» to a «soft hierarchy». In terms of
its morphological development, at first the settlement patterns constituted
as familiar enclaves, with little interconnections. Following, there was a
second phase in which a middle class “migrated” from the metropolitan
centres to the diffused city. After this phase, the diffused city was provided
of services and gained a more urban set of features. As explained by
Francesco Indovina: «as a matter of fact, against all anti-urban hypothesis
the city recreates itself outside its walls».
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This work was considered by the team of researchers as a work
in progress. In fact, in 2009, Francesco Indovina publishes a book named
Dalla città diffusa all’arcipelago metropolitano, which updates and
integrates what was published earlier in the La città diffusa and summarize
the results of the following years of research. In Dalla città diffusa all’

Fig. 2. Trivignano. The dense
road network, which supports the
diffusion and the compact centre of
Trivignano.
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archipelago metropolitano (2009), Francesco Indovina clarifies the use
of the definition of “diffused city”. This term was created in 1990 by the
Fig. 3. Olmo. An example of an
old type of diffuse urbanization
and the new settlement pattern of
Olmo.
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team of researchers to give a name to one specific form among the new
organizational forms of the urban space. The diffused city, in fact, shows
a prevalence of urban activities, in terms of organizational elements,

New territorial identities

functionalities, and social relations, within a non- urban environment. The
author clarifies the boundary of this definition and explains the difference
between the typology, in terms of forms of spatial organization, of the
“metropolitan areas” from the one of the “diffused city”. The metropolitan
areas involve, first of all, the presence of a big city. Usually there is a centre
and then there are a series of satellite cities, with a hierarchical relationship
among the two systems. It is a territory characterized mainly by vertical
connections, from the periphery to the centre of the territory. On the
contrary, the diffused city involves a spatial organization created with
wide horizontal connections. The diffused city is characterized as well by a
multi directionality of the flows, people, goods, and information.14
The diffused city is a different urban form than the American
“sprawl”. In fact, «the diffusion is a phenomenon determinate by the
“singular” decision of families moving out from the city centre, and it
absorbs the existing centres and historical settlements, while the sprawl
is a construction of a brand new urban landscape by bigger blocks, or
aggregates». In terms of its morphology, and matrix of development, the
diffused city shares some characteristic of the linear city. The evolutionary
process shows the development of a principle of agglomeration on the
main traffic arteries which connect the different areas. Following this
process, the diffused city gains three main characteristics: a big mass of
population but also services and production activities, a dispersion of this
mass of population throughout a vast territory, a set of connections among
the different areas of the territory, guaranteeing mobility.
Contemporary to the research of Francesco Indovina and his team
on the Veneto territory, Paola Viganò and Bernardo Secchi developed a
plan for the areas of La Spezia and the Val di Magra (1989) (Fig. 5). An
14

F. Indovina, Dalla città diffusa all’ arcipelago metropolitano, Franco Angeli, Milano
2009, p. 114.
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analysis of the settlement patterns of the area of the Val di Magra managed
to unveil the logics behind the settlement formation of certain areas in
relationship to the natural landscape. As explained by Paola Viganò,
If we observe carefully the settlement process, we note that, where it is pushed
by a decentralized system of actors, not only it invests the sun-drenched
areas, protected from flooding, the most stable and secure lands, but also
it places the small houses and production laboratories in proximity of the
existing street, surrounds the big “squared frame” formed by the existing
street network, leaving vast areas on the inside without building them and
still cultivated. This constitutes a sort of “reticular city” that from many
Fig. 4. Veternigo. The diffusion
in Veternigo on the traces of the
roman centuriation.
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points of view defines a space (physical, economic, and social) “different”
from the one of the city of the 19th century, as we know it, related to the
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expansion of the major cities 15
A focused observation shows how wrong is to interpret in terms
of “chaotic”, without recognizable rules, a pattern of diffused city.16 There
is actually a form of rationality behind the development of the diffused
city: it is a «minimal rationality»17 through which groups, communities,

the “minimal rationalities”

production activities and small businesses utilize the territory, following
rules of convenience and optimization of its resources. Consequently,
15

B. Secchi, A. Lanzani, P. Viganò, Progetto del Piano Territoriale di Coordinamento
di La Spezia- Val di Magra, 1993, Relazione, cit. in P. Viganò, La città elementare, Skira,
Milano 1999, p. 126.
16

Ibid.
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B. Secchi, Un progetto per l’urbanistica, Einaudi, Torino 1989.

Fig. 5. B. Secchi, A. Lanzani,
P. Viganò, con P. Castignani,
D. Formentini, G. Trentuno,
“Reverse City”: piano territoriale
di coordinamento La Spezia, Val di
Magra, 1993.
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this incremental mobilization processes turn into recognizable growth
patterns, whose variations develop coherently to the geography of the
wterritory and in relation to local urban conditions.
In general terms, according to this review, I can enunciate a few
characteristics of the diffused city: heterogeneity of its parts, inverted
relationship of voids/open spaces and the built environment, and a form
of incremental, low-density development.
It is still worth looking at the city and its history as the overlay and
permanence of certain settlement patterns. But can we find the best tools
to understand and interpret the new urban forms emerged throughout
the “metropolization” of the territory and settlement patterns, that appear
uniform and almost unrecognizable?
Through this review, I underlined the need of a new theoretical
and practical knowledge in terms of analysis and design of the city in
their peri-urban landscape. When observing the new urban forms,
attributing to the diffused city a lack of intensity and continuity would
not be reasonable, as it would mean applying to new settlement patterns
emerged the same logic of the compact city. On the one hand, this review
suggested it is not possible to interpret the patterns of urban growth in
the peri-urban landscape by looking only at the urban environment. On
the other hand, it accounted for the necessity of a change in perspective
in order to address the description of the post modern urban forms. It is
necessary to look at a larger system, in order to engage with the role of the
open spaces and the way cities grow as systems of relations.
Conceptual categories such as the opposition of “rural” and “urban”,
“centre” and “periphery”, and the idea of “boundary”, have changed, or at
least need to be revised and integrated, as they are in effect influenced
by old models of urbanization and their perception. The traditional
distinction of rural and urban, for instance, has to be reconsidered, as
the post-industrial city is not anymore separate from the countryside and
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self-contained, compared to its historical nucleus. Taking into account the
traditional distinction between the historical city, compact and separate
from the countryside, and the city that has broken its borders due to the
industrial revolution, the new urban forms challenge the idea of “border”
itself.
The centre of an historic city was traditionally the location of
political and religious power; however, it is not the centre, but the whole
city that is important,18 the image of the “città virtuosa”, as defined by alFarabi,19 the city recognizable in the traces of its establishment, and in its
defined boundaries. At the same time, the forms of dispersion of the postindustrial city in general defy the opposition of centre and periphery. A
centrality is not anymore merely a property of an historic place: it can
be something more provisional, more abstract, maybe just a node in a
network.20
This research highlights the need of a new theoretical and practical
knowledge in terms of analysis and design of the city in their peri-urban
landscape. In particular, this review accounted for the necessity of a change
of perspective in order to address the description of the post modern urban
forms. What is missing from these analysed contributions is a universal
method that accounts for the relation of the city with its wider territory
and it is capable of describing, categorizing and comparing different
settlement pattern. Describing and interpreting the territory necessitates
of a tool to compare different morphologies or settlement patterns.
On the one hand, it is not possible to deal with the discourse of

the role of the open spaces and the
systems of relations

urban growth by looking only at the urban environment. It is necessary to
18

B. Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge 1996, p. 111.
19

Al-Farabi, La città virtuosa, Rizzoli, Milano 1994, cit. in V. Gregotti, Architettura e
post-metropoli, Einaudi, Torino 2011, p. 35.
20

V. Gregotti, Architettura e post-metropoli, Einaudi, Torino 2011, p. 10.

Fig. 6. Piano territoriale di
coordinamento La Spezia, Val
di Magra, 1993. Schema delle
tipologie: il sistema della “Quadra”.
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look at a larger system, in order to engage with the role of the open spaces
and the way cities grow as systems of relations. Both Jean Luc Gottmann,
when describing the megalopolis, and De Carlo, on the city-region, show
the necessity to look at the territorial scale in order to catch the ordering
rules and the system of spatial relations. On the other hand, what makes
the growth of cities in their peri-urban landscape so complex remains
elusive, if there is no measurable entity that allows a categorization and
comparison among different systems.
The question this research is trying to answer is: what conceptual
categories and operational tools can be applied to the project of the periurban territory, assuming that cities experience different forms of growth,
connected to the social, economic and cultural factors?
The scope of the next section is to review a series of theories
interpreting cities as made of flows and networks, with the purpose of
constructing a theoretical framework for addressing these questions.
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Contemporary cities as interconnected systems
This section opens up a discourse of cities as networks, starting from
theories interpreting the observable urban forms as systems of relations.
This idea of interpreting cities as “systems” means establishing the nature
of their relations. In particular, this section initiates by introducing the so
called “systems revolution” happening in town planning in the 1970s. The
second part explores the idea of looking at cities as organizational patterns;
in particular, it will review Good City Form (1984) by Kevin Lynch and
The City Shaped. Urban patterns and Meanings through History by Spiro
Kostof (1991). Through this review, this study will put forward the possibility
of establishing categories of spatial configurations by looking at the urban
network at the macro-scale.

Complexity is not chaos: it is an order of multiples connections and relations.
Identifying them, understanding their roles and causes, is necessary in order
to understand processes, dynamics, specifications.1
The concept of “settlement pattern” is one of the main tools of
urban design. It is the overall strategy of creation of urban form, which

the concept of “settlement pattern”

allows the succession, in time, of the construction of the city. In other
words, the settlement pattern is constituted by the rules determining
the principles of the formation of a city. Moreover, the “grid” is, itself, a
«settlement rule that organizes a space with specific limits».2
For instance, the Ensanche project by Ildefons Cerdà in Barcellona
(1859) was based on an extended parcelling with a regular grid, and five
main streets interconnecting the main functions of the new part of the city
1

F. Archibugi, Per un governo politico della complessità, in “Lettera internazionale”, n. 75
, cit. in. Indovina, F., Savino, M., Fregolent L. (eds), L’esplosione della città. Provincia di
Bologna, Università IUAV di Venezia-Dipartimento di Pianificazione, Fondazione Cassa
di Risparmio in Bologna, Editrice Compositori, Bologna 2005 p. 14.
2

V. Gregotti, Architettura e post-metropoli, Einaudi, Torino 2011, p.39.
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and connecting the new city with the surrounding territory. The lots were
squared, with each side measuring 113 m (Fig. 7). The Ensanche was a
urban project in which the settlement rules and morphological hypothesis
provided a form of unity that contains both identity and difference. There
is a consistent value in that difference, that derives from the necessity of a
rule and the application of certain measures.3
How can we define the “differences” among the patterns of
contemporary cities in the way they grow in their peripheries? In which
basic constituting element of the contemporary city are we supposed to
look for recurrent rules, underneath each of the many different patterns
observable? And what is, in the apparently infinite city-territories, a
measurable entity? The first part of this section examines the concept
the concept of “network”

of “network” as a possible interpretative category to analyze cities and
categorize growth patterns of contemporary cities in the peri-urban
landscape.

Fig. 7. I. Cerdà, Ensanche,
Barcelona, 1859.
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According to British town planner Peter Hall, in the 1970s there
was an advancement of the network sciences on city planning, that he
called a «system revolution». According to the author, a few geographers the advancement of the “network
and industrial economists reviewed the “location theories” by the German

sciences”

researchers Alfred Weber (1909), on industry, Walter Christaller (1933)
on central places, and August Losch (1940) on the theory of locations.
In the words of Peter Hall:
Geographers, beginning to espouse the tenets of logical positivism, suggested
that their subject should cease to be concerned with descriptions of the
detailed differentiation of the earth’s surface, and should instead begin to
develop general hypotheses about spatial distributions, which could then be
tested against reality: the very approach which these German pioneers of
location theory had adopted.4
These idea allowed an advancement in terms of the discipline of planning.
The idea of feedbacks in urban systems was used to develop
computer models simulating interactive systems as traffic flows,

the idea of “feedback” into urban

employment patterns, and land-use patterns. Planning became a scientific systems
activity in which precise information were elaborated and processed, in a
way that planners could develop system of guidance and control, the effect
of which could be controlled and adjusted upon necessity. In other words:
Cities and regions were viewed as complex systems-they were, indeed, only
a particular spatially based subset of a whole general class of systems- while
planning was seen as a continuous process of control and monitoring these

4

P., Hall, Cities of Tomorrow. An Intellectual History of Urban Planning and Design in the
Twentieth Century, Basil Blackwell, Oxford 1989, p. 327.
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systems.5
Peter Hall considered as predecessors of this revolutionary
way of looking at cities, among others, the German Location Theory
by Walter Christaller, a set of theories tested on reality with scientific
methods. In particular, the Central Place Theory,6 originally proposed in
1933, advanced an interpretation on how urban settlements evolve into
the “Central Place Theory”

organizational patterns (Fig. 8, Fig. 9). Walter Christaller, when studying
the urban settlements in Southern Germany, approximated the layout
of activities on a territory to a series of geometrical principles that were
represented in diagrams. Christaller researched the underlying rules that
determined the size, number and distribution of towns. In the words of
the author: «how can we find a general explanation for the size, number
and distribution of towns? How can we discover the laws?»7
Pursuing some kind of laws of spatial distribution of cities doesn’t
necessary imply the comparison to natural systems. As Walter Christaller
explains: «if the geography of settlements were a discipline of the natural
science, there would be no question but that the laws of natural science
would apply, for every natural phenomenon is governed by such laws. But
we believe that the geography of settlement is a discipline of the social
sciences».8
In the first section, named “The theoretical part, Economictheoretical foundations of town geography”, the author explains the main
principle behind his work, in particular, the concept of «centralization as
a principle of order»:
5

Ibid.

6

P., Hall, Cities of Tomorrow. An Intellectual History of Urban Planning and Design in the
Twentieth Century, Basil Blackwell, Oxford 1989, p. 327.
7

W., Christaller, Central places in Southern Germany, Prentice-Hall Inc., Englewood
Cliffs, N.J., 1966, p. 2.
8

52

Ivi, p. 3.

Contemporary cities as interconnected systems

Fig. 8, 9. W. Christaller, Central
Places in Southern Germany,
1966. The distribution of towns
as Central Places in Southern
Germany (top), The Central
Places in Southern Germany and
their M- Regions. (bottom).
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the chief profession- or characteristic- of a town is to be the centre of a region
[…] We shall call those settlements which are mainly centres of regions,
“central settlements”. “Central” is relative in meaning. It refers to regions,
but, more correctly, it refers to the settlement dispersed over a region.9
Moreover, the author speaks of settlements as “central places”.10
In the second section, named “Static relations”, the author begins to
analyse the connection between economic patterns, and the development
of central places. For instance, the study correlates the development of
central places to the “consumption of central goods”, which depends,
in turn, to the social structure and the population patterns, in terms of
density and distribution (Fig. 10, Fig. 11). The author investigates as well
cities as “systems of cities”

the correlation between the development of central places and the traffic
patterns (Fig. 12), or between central places and the features of a region
(Fig. 13). All this allow to look for «the laws that will bring order to the
apparent arbitrary distribution, to the apparently accidental number, and
to the apparently individually conditioned sizes of the places».11 This study
constituted a foundational urban theory considering cities as “systems
of cities”, rather than single entities. Secondly, it expressed the necessity
to look for correlations between the formation of particular settlement
structures and the economic and social patterns existing. This suggests
that, for the purpose of a the categorization of the patterns of growth
of cities in their peripheries, the concept of network will not be limited
to morphological considerations only. Opposite to this, the form of a
settlement pattern needs to be analyzed and understood coherently to the

9

W., Christaller, Central places in Southern Germany, Prentice-Hall Inc., Englewood
Cliffs, N.J., 1966, p. 16.
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Fig. 10, 11. W. Christaller, Central
Places in Southern Germany, 1966.
The distribution of the Central
Institutions in Southern Germany.
(top) The distribution of the
Population in Southern Germany
(bottom).
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social and economic patterns of the city.
Reyner Banham (1971) focused on «the language of movement»
as the best approach to understand the patterns of cities. In fact, Banham
had experienced two opposite models of cities. On one hand, London,
a multi polar city, a city made of villages, and, on the other hand, Los
movement defines the structure of
cities

Angeles, the prototype of a brand new settlement form. Movement defines
the structure of the two cities, as all cities, even of widespread dimensions,
presents completely different settlement patterns depending on the way

Fig. 12. W. Christaller, Central
Places in Southern Germany,
1966. A System of Central Places
developed according to the Traffic
Principle.
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they articulate their system of interconnections:
How then to bridge this gap of comparability. One can most properly begin
by learning the local language; and the language of design, architecture,
and urbanism in Los Angeles is the language of movement. Mobility

Contemporary cities as interconnected systems

outweighs monumentality there to a unique degree, as Richard Austin
Smith pointed out in a justly famous article in 1965, and the city will never
be fully understood by those who cannot move fluently through its diffuse
urban texture, cannot go with the flow of its unprecedented life. So, like
earlier generations of English intellectuals who taught themselves Italian
in order to read Dante in the original, I learned to drive in order to read
Los Angeles in the original.12
Manuel Castells (1989) sets up a theory on cities based on network
and flows. In The Informational Age: Economy, Society and Culture,

the effect of the communication
systems in network cities

Fig. 13. W. Christaller, Central

originally named The rise of the Network Society, Castells described the Places in Southern Germany,
12

R., Banham, Los Angeles: the architecture of the four ecologies, A: lane, London, 1971.

1966. A System of Central Places
developed according to the
Separation Principle.
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effects of the communication systems in network cities, and analyses «the
social meaning of space».13 In particular, in the sixth chapter, named “The
“the space of the flows”

space of the flows”, the author explains that space and time are considered
as interrelated in society. Both space and time are changing because of
the effect of the transformation of the information technologies and the
social processes of this historic time. Differently from several classic social
theories, Castells explains that «it is the space which organizes time in the
network society, rather than the opposite».14
Manuel Castells disagrees with positions of technological

Fig. 14. W. Christaller, Central 13
M., Castells, La nascita della società in rete, Egea, Università Bocconi Editore, Milano
Places in Southern Germany,
2002,
p. 435, 1st ed. M., Castells, The rise of the Network Society, Blackwell publishing
1966. The Distribution of
Administration in a System of Ltd, Oxford 1996, 2000.
14
Central Places.
Ibid.
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determinism. For instance, he disagrees with the idea that the process
of dispersion of the localization of offices, was due to the possibilities
of advanced telecommunications. Another example is the idea that the
development of electronic communication from home had determined
the decline of high density urban forms. The author clarifies his position
and explains that the development of forms of work from home was
an evolution of the economic structures, deriving from flexible ways of
working, rather than a direct consequence of the available technologies.15
After analyzing the interactions between the advancement of the
information technologies and the evolution of cities, the author synthesizes
his observation following a new logic of space, that he defines as “the space
of the flows”. He counter poses this logic to the “space of the places”, the
spatial organization deeply-rooted in our society.
In particular, in the section named: “Advanced services,
informational flows, and the global city”, Manuel Castells illustrates
that the global “informational economy” is organized around nodes
which coordinates, innovates and manage the networks of businesses.
All advanced services, including finance, marketing, public relations,
innovation technologies, can be related to the information networks. The
global economy expands and incorporate new markets, the production
of advanced services increases. The networking of the services of the
European cities create a form of interdependency and complementarities
among middle-size urban centres in the European Union. The new
activities concentrate into particular points of convergence, which creates
an incremental disparity between the urban centres and their hinterlands.
In general, there is a process of connection of advanced services, production

15

M., Castells, La nascita della società in rete, Egea , Università Bocconi Editore, 2002, p.
436, 1st ed. M., Castells, The rise of the Network Society, Blackwell publishing Ltd, Oxford,
1996, 2000.
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centres, and the markets in a global network.16 Within each country, the
“architecture of the networking” is reproduced on a regional level and on
a local level.
In the section named: “The transformation of the urban form: the
informational city”, Manuel Castells introduces the idea that the “age of the
the “informational city”

information” is creating a new urban form, “the informational city”. On
the one hand, the authors specifies that the new informational city is not
expected to be a copy of the Silicon Valley, or of Los Angeles. On the other
hand, there are a series of fundamental, general characteristics. In general
terms, the informational city doesn’t represent a form, but a process, in
which the space of the flows determines the structure emerging. The
author reviews different models of cities: the American suburban areas,
the historical European cities, the “megacities”.
When talking about the American cities, Castells reminds
the reader of the way the development of “non-urban constellations”,
with little interrelations, and spread over the territory, maximized the
communication networks in all directions. In the case of the European
cities, the financial centre is, as in the American cities, the economical
power of the city, it exists in relation to other equivalent areas, and it is
organized in a network. The suburban areas consist, on the other hand,
of a diversified environment, while the urban centres maintain the
imprinting of their history. Most importantly, the main metropolitan
centres presents variations in terms of their urban structure depending on
the role they play in the network of the European cities. The lower is their
position in the new informational network, the most difficult will be their
industrialization, and their urban structure will be more traditional.17
16

M., Castells, La nascita della società in rete, Egea , Università Bocconi Editore, 2002, p.
436, 1st ed. M., Castells, The rise of the Network Society, Blackwell publishing Ltd, Oxford,
1996, 2000.
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In the section named “The social theory of space, and the theory
of the space of the flows”, the author explains that space is the expression of
the society. As societies are facing structural changes, new spatial process
and new spatial forms are developing throughout these changes.18 In
particular, the space of the flows is defined as the material organization of
social practices. According to the author, there are three layers determining
the space of the flows. The first layer, is the material support to the space of
the flows, and it is, in reality, constituted of a circuit of electronic exchanges: the “social theory of space”
microelectronic devices, telecommunication, information processing, etc.
To summarise, the communication network is the fundamental spatial
configuration. The logics of places and their meaning are “absorbed” by
this network. The space of the flows has a spatial dimension, even if its
logic doesn’t. It is based on an electronic network, but it connects specific
places with particular characteristics in terms of social, cultural and
physical assets. The second layer of the space of the flows is constituted by
its nodes, determining the connections throughout the network, which
are organized hierarchically. The third layer is constituted by the spatial
organization of the management elite.
The chapter concludes with a section named “The space of the
flows and the space of places”.19 In this last part, Manuel Castells compares
the space of the flows, to the space that people actually live, based on
physical places. The relation between this two kind of spaces doesn’t seem
to have, according to the author, a predetermined result. The example is
the city of Tokio, where, together with a process of urban restructuring to
reach a standard of a “global city” in terms of finance, the city decided for
a set of policies praising the virtues of the ancient Edo, the Tokio precedent
18

M., Castells, La nascita della società in rete, Egea , Università Bocconi Editore, 2002, p.
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1996, 2000, p. 471.
19
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to the era Meiji, in order to provide an historical context. In this case, the
local logics of the society was pursuing an historical tradition in order to
combine it to the global logics of the international businesses.
The author highlighted the advancements of informational
“flows“ and the organizational
forms of the city

and telematic technologies, and the relevance of flows as the “material”
constituting the transformation into the organizational forms of the city.
In the conclusion, he explains that the space of the flows dominates with
its structural logics, and alters in a fundamental way the meaning of
places. The tendency is, according to the authors, oriented towards the a
non historical horizon of the networked space of the flows, which tends to
impose its logics on dispersed, fragmented networks.
In Italy as well there was a discussion on the concept of “network”
as a possible tool to approach a form of conceptual innovation in terms

“networks”
category

as

a

conceptual

of urban planning. Giuseppe Dematteis elaborated a set of networked
urban models in 1985 and 1990. First of all, the author explains that he
considers networks as a conceptual category: for instance, he makes the
example of the population network, which is a non-physical phenomenon.
The representation of phenomenon as networks, as ordered identities,
concluded and indivisible, are not ambiguous: they pursue a control
of space through the utopist idea of closed systems. They represent the
possibility to reduce the territory to a “rule”.20 De Matteis identified
three types of networks which takes into account the organization of
the territory and its evolution: these are the “networks with determined
hierarchies”, the “multi-polar networks”, and the “equipotential networks”.

a categorization of “networks”

The first category of networks correspond to the ones formalized in the
models of Losch and Christaller. The multi-polar networks and the equipotential network are interpreted as a reference to the “metropolization”

20

G., De Matteis, Modelli urbani a rete, considerazioni preliminari, in Curti F., Diappi
L., (eds.), Gerarchie e reti di città, tendenze e politiche, Franco Angeli, Milano 1990, p. 29.
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of the territory. This conceptualization of networks doesn’t approach the
issue of structuring territories as systems. In fact, it is more focused on
relational networks in terms of new technologies.21
The essay named “Research notes on the urban areas in
development among the cities of Padova, Venezia Mestre, Treviso”, which “networks” as a conceptual category
is part of La città diffusa, that I have already reviewed, introduces an idea

for the “diffused city”

of using networks as possible conceptual categories for the città diffusa.
The author, Michele Sernini, attempts to make a morphological analysis
of the areas between the cities of Padova, Venezia Mestre, Treviso. The
author analyzes a series of cartographical materials and attempts to create
a classification: polycentric metropolitan areas, metropolitan areas with a
hierarchical structure, diffuse urbanization, grid pattern. Regarding the
last category, the author explains:
The area of study could be assimilated to a portion of an undifferentiated
grid, covering the country. This could be done as long as the types of networks
are categorized in terms of their density, their textures, the width of their
segments, the dimension and the distance of the clusters.22
The author explains, first of all, that the hypothesis of the network doesn’t
exclude the presence of relevant nodes. Moreover, the difference among
different networks intersects the theme of the macro areas. In fact, the
model of Dematteis was developed for the area of the Pianura Padana.

21
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Bologna, Università IUAV di Venezia-Dipartimento di Pianificazione, Fondazione Cassa
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Is the same model valuable within a different territory? Secondly, the
reference to the idea of networks recalls the “organic metaphor”, which
the “organic metaphore”

corresponds to comparing, for instance, the spatial form of the city to the
form of a neuron. The author considers as an interesting hypothesis that
a city could respond to feedbacks and operate a process of self-regulation.
Third, the networks are, fundamentally, communication networks. It
should not be considered as a strange phenomenon that the settlement is
concentrated on the segments of this network, or on the crossing points,
or in proximity to its nodes.23
This section opened up a discourse on the state of the art of the
idea of cities as networks of relations. Starting from Walter Christaller,
the Central Place Theory consisted of a pioneeristic study, proposing
a description of the mutual relationship of cities among a territory as a
“network”. Banham creates a discussion on the “language of movement”
of cities, suggesting to look at the way one moves in a city as an element
revealing the qualities and the specific aspect of the city. At the same
time, the author doesn’t imply networks. Dematteis conceptualizes as
well cities as networks, but refer mainly to the information technologies
and they intend networks as an immaterial subset of relations. Manuel
Castells refers as well to immaterial flows - in terms of informational and
telematics technologies -, but relates these flows to the materiality of the
city. The logic of the flows can be reconciled with the sense of specificity
of places and territoriality. In fact, the expansion of those flows usually is
related the specific features of its territory.
Though this review, the movement network infrastructures seems
to “dominate” the organizational layout of the urban form, and articulate
its variations. It has been said already that the patterns of growth of

23
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contemporary cities in their peripheries are not homogeneous. Each of
them seems to have its own identity, and some specificity in terms of their
spatial organization. Looking at contemporary cities as organizational
patterns at the macro-scale could allow us to overcome traditional notions,
such as the opposition of “centre/periphery”, and the apparent homogeneity
of the growth patterns in the urban margins. In a few words, the flows and
the networks can be the foundation of a new system of categorization of
urban patterns. Moreover, this research introduces the idea of looking for
correlations between the formation of particular settlement structures and
the economic and social patterns existing. As explained throughout the
contribution analyzed, this research verify the conceptual category of the
network, and as well pursues a definition of urban form in which space is
a reflection of society.
From this review, it emerges as well the necessity to observe cities as
systems of relations when approaching the new, post-modern urban
forms, and, in particular, the peri-urban territory.
The second part of this section opens up a discourse on the
interpretation of cities as interconnected systems. As anticipated earlier,
new interpretative ideas and critiques on the urban design practice and the

cities as “interconnected systems”

understanding of cities, compared to those of the Modern movement, were
developed since after the 1960, for approximately two decades. Among the
others contributions, in Europe, in particular, there was a reflection on the
theme of the evolution of cities through history, on the geographic scale,
on the evolution of settlement patterns in relation to society. This part will
review The city shaped. Urban Patterns and Meanings Through History
by Spiro Kostof (1991) and A theory of Good City Form by Kevin Lynch
(1984). Both authors attempted to envision a logic concatenation of the
phases of development of cities through history. Moreover, both authors

the “evolutionary” form of cities

took a position in terms of the evolutionary forms of cities according to
their systems of relations.
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In the introduction - named “The city as an artefact” - to his
book The city shaped: urban patterns and meaning through history, Spiro
Kostof constructs a history of the development of cities, from the compact,
consolidated European nucleus, (Fig. 15) to the city that have broken its
former borders due to the industrial revolution, (Fig. 16) to a third form
of urban settlement: the post-industrial city (Fig. 17). He calls these three
models as the “cosmic” model, the “practical” model, and the “organic”
model.24 This is based on the three normative models of cities by Kevin
Lynch, which will be analyzed later in this section.
In the section named “What is a city”, Kostof enunciate a series
of «premises about cities, regardless to their origin, their forms, and
their makers (Fig. 18). Two sensible definitions, both from 1938, would
allow a good start [...]. For Mumford, a city is a «point of maximum
concentration for the power and culture of a community».25 Among the
various definitions, two seems to be the most important in terms of our
discussion. First of all, according to the author:
Cities come in clusters. A town never exists unaccompanied by other town. It
is therefore inevitably locked in an urban system, an urban hierarchy. Even
the lowliest of townlets has it dependent villages. [...] In China, the urban
hierarchy was expressed by suffixes added to the names of towns, like fu, for
a town of the first order, chu, for one lower down, and hieu for one lower still.
Fig. 15, Fig. 16, Fig. 17. S. Kostof,
The City shaped: urban patterns
and meanings through history,
1991, The cosmic city: a spatial
diagram of social hierarchy (top),
The Practical city: a functional
construct of interrlated parts
(middle), The organic city: an
indivisible, living organism
(bottom).

66

Similarly, there was a clearly defined urban hierarchy in Ottoman Anatolia
of the 16th century headed by Istanbul, and descending through a number
of regional centres of about 20,000 to 40,000 inhabitants each to two sets of

24

S., Kostof, The city shaped. Urban patterns and meanings through history, Thames and
Hudson Ldt., London 1991, p. 15.
25

Ivi, p. 37.
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lower-order towns of under 10,000 and under 5,000.26
Moreover, in contrast with this idea of rural and urban as two
opposed polarities, Spiro Kostof describes the original relationship
between the historic city and the countryside, constituting a tied network of
services and resources supply and influencing the formation of particular
urban patterns at a large scale. In the words of the author:

26

S., Kostof, The city shaped. Urban patterns and meanings through history, Thames and
Hudson Ldt., London 1991 p. 38.

Fig. 18. S. Kostof, The City
shaped: urban patterns and
meanings through history, 1991.
Characteristic of cities:
A. Energized crowding
B. Urban clusters
C. Physical circumscription
D. Differentiation of uses
E. Urban resources
F. Written records
G. City and countryside
H. Monumental framework
I. Building and people
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Cities are places that are intimately engaged with the countryside, that have
a territory that feeds them and which they protect and provide services
for. The separation of town and country is thoroughly injudicious. Roman
towns do not exist apart from the centuriated land roundabout, great Italian
communes like Florence and Siena wouldn’t exist without their contado
[…] Polis, civitas, commune, township, all this terms applies to an urban
settlement and its region. Often the city form is locked into rural system of
land division.27
Moreover, cities have always been both planned and unplanned.
The dualism of “planned” versus “unplanned” should be avoided as «most
historic towns, and virtually all those of metropolitan size are puzzles of
premeditated and spontaneous segments».28
The work of Kevin Lynch, to which Spiro Kostof refers when
talking about the three urban models, contributed to the understanding
of the evolutionary aspect of cities, and to answering the question on what
is the relationship between city growth and spatial configuration patterns.
This contributes as well to the understanding of the implicit logic of the
post-industrial city. In his book published in 1984, A theory of Good City
Form,29 Kevin Lynch describes a set of three models of city through the
way they articulate their system of relations.
The first model (Fig. 19) recalls the European, pre-modern
city, where a set of rules and hierarchical powers are represented into its
the three “city models”

structure, as in the case of Beijing, which was «divided and subdivided
by progressively finer grids of streets and ways: boxes within boxes.

27

Fig. 19. K. Lynch, Good City
Form, 1984. The City of Faithcommon concepts of form.
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S., Kostof, The city shaped. Urban patterns and meanings through history, Thames and
Hudson Ldt., London 1991 p. 38.
28

Ivi, p.47.

29

K., Lynch, Good city form, The MIT press, Cambridge MA 1984.

Contemporary cities as interconnected systems

Representation of the hierarchy of religious and civil power had their
proper locations».30 The second model is related the city of the industrial
revolution, a city comparable to a machine, where all “pieces” are
connected, as cells in an interlinked grid structure, by the armature of the
transportation network infrastructure. As in the words of Lynch, «the parts
are small, definite, often similar to each other, and they are mechanically
linked. The whole grows by addition. It has no wider meaning; it is simply
the sum of its parts».31 The machine model (Fig. 20) recalls not only the
industrial city, but also each city built for practical reasons, as in the case
of the Greek colonial foundation, or the Roman military camps with the
cardo and the decumano, but it is not simply the application of a grid
layout. In fact, as Lynch explains, it has to do with the relation of «parts
and wholes and their functions».32
The third city model (Fig. 21) is compared to an organism. In this
sense, it differs from the previous ones as:
it does not change its size by simple extension or swelling or limitless adding
of parts, but reorganizes its form as it changes size […] While it has a sharp
external boundary, it is not so easy to divide it internally. It does have
differentiated parts, but these parts are in close contact with each other’s and
may not be sharply bounded. They work together and influence each other.
Form and function are indissolubly linked.33
Moreover: «It underlies Le Corbusier’s Radiant City, which at first
appears to be so different in its form. A city, the model says, is made up of

30

K., Lynch, Good city form, The MIT press, Cambridge MA 1984, p.74.

31

Ivi , p.81.

32

Ivi, p. 83.

33

Ivi, p. 89.

Fig. 20. K. Lynch, Good City Form,
1984. City as a machine diagram.
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small, autonomous, undifferentiated parts, linked up into a great machine
which in contrast has clearly differentiated functions and motions».34
According to the author, each city model corresponds roughly to a
specific city theory. The first two models are comparable to the historical,
traditional European city, and the industrial city of the 19th century.
The third model - differently from the first two ones - consists of a more
complex system, that responds to the feedback from its inhabitants. It was
defined by Lynch as “organic”, in the sense of evolving, dynamic, and selfregulating, capable of maintaining a sort of balance, with heterogeneous
patterns and hybrid, unclear boundaries. In this holistic view, the city is an
indivisible whole, a system whose elements, not separable, are in constant
the “organic city model”

and supportive interchange through a system of interconnections, and
where process and form are indivisible.
David Graham Shane (2005) reviews the work of Kevin Lynch on
the conceptualization of the different stages of urban form. According to
David Graham Shane, the third urban model provides an interpretation of
the post-industrial urban situation: the model followed Frank Lloyd Wright
with Broadacre City, the agrarian-industrial model of a city reclaiming vast
landscapes. This kind of sprawl, where the landscape networks merged
the city into the countryside, wasn’t considered by Lynch as a negative
condition.35 Moreover, David Graham Shane contextualizes the “organic
city” model within a wider concept of “self-organizing” cities, referring to

the concept of “systems”

biological and cybernetic concept of the 1970s.36 The city theories by Kevin
Lynch and his three city models were developed into a context, presented
earlier in this section, defined by Peter Hall as a “system revolution”, in

34

Fig. 21. K. Lynch, Good City
Form, 1984. City as a machine
diagram.

70

K., Lynch, Good city form, The MIT press, Cambridge MA 1984, p. 89

35

D.G., Shane, Recombinant Urbanism: Conceptual Modeling in Architecture, Urban
Design, and City Theory, John Wiley, Hoboken, US 2005, p. 65.
36

Ivi, p. 51.
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which cities and regions were viewed - according to Michael Batty - as
complex systems with the spatial configuration of material elements such
as buildings, roads, power lines, as only one physical subset among many
other classes of systems. The actor was expected to track and interpret
those systems and act within them. Referring to the writings by Fritjof
Capra on ecology, the definitions of “system” provides a step forward
towards the idea of cities as networks. In fact, the word “system” derives
from the Greek synhistai, which means “to put together”. This means that
«understanding thing systematically literally means to put them into a
context and establish the nature of their relationships».37
			

In this so called “systems revolution” of his time, Kevin Lynch,

since his early works38 recognized the necessity to look into the emergence
of form from flows. This kind of “urban morphogenesis” derive from the
way movement and stasis are articulated by urban actors in the city, meaning that a particular settlement form develops from the way the spatial
flows of people, goods, and information combine themselves into particular spatial arrangements. By separating cities into their two basic elements,
flows and places, Lynch developed a series of diagrams representing recurrent urban organizational patterns. Those diagrams, all hand drawn,

the

catalogue

picture different networks of flows that create channels of movement be- settlement forms”

of

“models

of

tween place-based activities of urban actors (Fig. 23, 24, 25). The basic
model of flow versus places, allowed for a large number of combinations
that Lynch developed further and illustrated as «a catalogue of models of
settlement forms», included into the Appendix D of Good City Form,39
37

F., Capra, The web of life. A new understanding of living systems, Anchor Books, New
York 1997, p.27, cit. in. D.G., Shane, Recombinant Urbanism: Conceptual Modeling in
Architecture, Urban Design, and City Theory, John Wiley, Hoboken, US 2005, p. 51.
38

K., Lynch, L., Rodwin, A theory of urban form, in “Journal of the American Planning
Association”, 24, 1958, p.201-214.
39

K., Lynch, Good city form, The MIT press, Cambridge MA, 1984, p. 373.

Fig. 22. K. Lynch, Good City Form,
1984. Patchwork diagram.
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providing a vocabulary through which understanding and discussing
the postmodern city- territory at large.40 As the post-industrial city was
considered as composed by flow systems, in a new, decentralized reality, Lynch observed these flows at a large-scale, and «detected new urban
patterns – stars, net, constellations and so forth - held together by modern
communication and transportation systems as essential armatures».41
			

Through this review, I arrived to a series of conclusion. According

to Kostof, cities originally polarized entire regions, acting as attractors for
the inhabitants of wider areas as they offered more specialized activities
than their context. Kostof explains that originally cities came into constellations, in which everyone was related to the other one. Moreover, according to Kostof, cities have always been an attractor, with specialized functions, and a diverse population. They were distinct from the countryside
but at the same time were set into a powerful trade relationship with other
cities and its hinterland, drawing energy from them, into flows of energy, goods, and information. According to this review, the work of Spiro

40

Fig. 23. K. Lynch, Good City
Form, 1984. Alternating net
diagram.
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In particular, the first two sets of diagrams are named «general patterns» and regard
the general organizational relationships between movement network infrastructures and
places. Those patterns of organization are identified as: «stars, satellite cities, linear cities,
the rectangular grid city, other grid forms, the baroque axial network, the lacework, the
inward city, the nested city, current imaginings». The «central place patterns [...] have to
do with the organization of its central places». These are: «patterns of centres, specialized
and all-purpose centre, linear centres, neighbourhood centres, the shopping centre,
mobile centre». The third group of models is related to the fabric that constitutes the city,
and provides a categorization of settlement types and housing typologies, including «cells,
sprawl, compaction, segregation and mix» for the former and «high slabs, towers in the
green, attached houses, courtyard houses» and so on for the latter. The fourth group, on
the other hand, refers to «patterns of internal circulation» and concerns the movement
networks, whether the last one- the «open space patterns» - regards the typologies of
open spaces and parks. K., Lynch, Good city form, The MIT press, Cambridge MA, 1984,
p. 373-419.
41

D.G., Shane, Recombinant Urbanism: Conceptual Modeling in Architecture, Urban
Design, and City Theory, John Wiley, Hoboken, US 2005, p. 9.
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Kostof contributes to the advancement of the idea of cities as “systems”.
At the same time, the model of the “ecological city” by Lynch can be intended as a system, a whole compounded of parts. Moreover, there was a
relational network approach of self-regulating organism which developed
earlier in the twentieth century in the context of biological sciences, and
probably influenced Kevin Lynch in developing the third model of city. By
categorizing and classifying the phases of development of cities in terms
of their relationships to their territory, Lynch advances the need for the
recognitions of patterns and settlement forms. In fact, Lynch attempted a
categorization of the new urban systems emerged after the 1960s by observing their patterns of transportation systems as their essential armatures. At the same time, it is not possible to imply that Kevin Lynch and
Spiro Kostof were describing cities as networks. If the idea of network was
limited to an understanding of the “structure” of phenomenon, then it
would be possible to conclude that Kevin Lynch implied networks. In other words, I can limit this conclusion to saying that a “systemic approach”
to cities can constitute a theoretical framework in which «understanding
things systematically means understanding the nature of their relatioships».42
			

Moreover, the three normative model provides an example of how

the urban actors develop an understanding of the existing patterns, an
interpretation of those patterns together with the present necessities of
the city, and a translation into a design process. This suggests the idea that
the models offered by the various authors in order to understand cities
seem to be influenced by the form cities had at the time they were developing their theories. The industrial city in the 19th century might have led

42

Capra, F., The web of life. A new understanding of living systems, Anchor Books, New
York, 1997, p.27, Cit. in.Shane, D. G. Recombinant Urbanism: Conceptual Modeling in
Architecture, Urban Design, and City Theory, John Wiley, 2005, p. 51.
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Fig. 24. K., Lynch: city diagrams,
A Theory of Good City Form,
1984.
a. Ring or central-place model
after Von Thunen
b. Star or radial- finger model
c. City grain diagrams, linear and
satellite city models
d. Net city model, after Christaller
e. Node, interchange diagram
f. Liner city diagram after N A
Miliutin and A. Sprague, Sotsgorod: the Problem of Building Socialist Cities, 1974.
g. Home and range diagram
h. Grid and interstices diagram
j. The “inward city”: Medieval,
Islamic.
k. Patchwork city diagram
l. Cellular city diagram
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Fig. 25. K., Lynch: city diagrams, A
Theory of Good City Form, 1984:
m. Lacework city diagram
K., Lynch, City diagrams, City Sense and City Design, 1990:
n. Polycentric net City diagram
o. Galaxy city model
Fig. 26, D. G. Shane: Recombinant
Urbanism, 2005. Catalogue of models and settlement forms by Kevin Lynch (top).
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to divisions between centre and periphery, city and countryside etc. As
the organization of the industrial activities was compartmentalized, the
design of cities followed a similar logic, with zoning and separation of the
various parts. In the second half of the 20th century suburbanization led
to ideas about growth, which, together with the ideas related to organism,
and systems, have influenced the development of the organic model by
Kevin Lynch. We will see, in the following sections, how de-industrialization raises in turn issues of evolutionary understanding, as cities need to
adapt to structural transformations where large scale infrastructure goes
defunct, a great deal of jobs is lost, most of the industrial production of the
19th century is dismantled. The following section will analyze the contribution of the Landscape Urbanism theory to the pattern of shrinkage of
post-industrial cities. This analysis will open up a discourse on a relational
approach to the design of cities.
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The “landscape” of Landscape Urbanism
In order to verify the efficiency of the concept of network within the design
of the peri-urban landscape, this section reviews the Landscape Urbanism
discussion, starting from its interpretation of the notion of “landscape”, as
a tool for a possible engagement with the physical reality of cities and their
spatial character, encompassing the concepts of “process”, “place”, and, most
importantly “network”. In particular, this section reviews essays by David
Graham Shane, Charles Waldheim, James Corner and Kelly Shannon
collected in The Landscape Urbanism Reader (2006).

			

The Landscape Urbanism emerged in the United States - in the

context of the Landscape Faculty at Penn University - as a discussion on
the role of “landscape” in urbanism. Defined by its main contributors as
a “project”, or an “initiative”, the Landscape Urbanism constitutes a set the role of “landscape” in urbanism
of opinions on a new approach on urbanism, accounting for the diffuse
character of the contemporary city, and the blurring of its boundaries. The
term “landscape” is not employed by the Landscape Urbanism as an evocation of nature, an aesthetic veil in contrast with the expansion of cities
and their peripheries: opposite to this, the Landscape Urbanism proposes
to consider “landscape” as a tool to interpret and theorize the post-modern urban forms.
			

For the purpose of this study, I will refer to what Landscape Ur- the conceptual scope of “landscape”

banism identifies as the conceptual scope of landscape, which is its «capacity to theorize sites, territories, ecosystems, networks and infrastructures,
and organize large urban fields».1 There is a multitude of definitions for

1

K., Shannon From theory to resistance: landscape urbanism in Europe, in Waldheim, C
(ed.), The landscape urbanism reader, Princeton Architectural Press, New York 2006, p.
143-144.
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“landscape”, as, for instance, «the complex of visible features of a place»,2
which implies a reflection on the nature and the character of a structure.
This study looks for a particular idea of landscape, which encompasses the
concepts of “process”, “place”, and “network”, at the same time. Derived
from the Landscape Urbanism discussion, this idea of landscape provides,
in other words, a lens through which looking at the contemporary city
and understanding its pattern of traces, its evolutionary growth, and, most
importantly, its networked reality.
In this section I will review an article by David Graham Shane, retracing the origins of the Landscape Urbanism discussion: The emergence of
Landscape Urbanism. Reflections on Stalking Detroit (2003). Moreover,
I will discuss three essays, defining the Landscape Urbanism approach:
“Landscape as Urbanism” by Charles Waldheim, “Terra Fluxus” by James
Corner, “From Theory to Resistance: Landscape Urbanism in Europe”, by
Kelly Shannon. The article by David Graham Shane was originally published into the “Harvard Design magazine”, and then collected, together
with the other three essays, in the book edited by Charles Waldheim and
named The Landscape Urbanism Reader (2006).3 This section will limit
itself to the review of the first part of each of the three essays by Charles
Waldheim, James Corner, and Kelly Shannon, in which the authors develop their theoretical positions. The next section will be focused on the
second part of each of the three essays, which report landscape-urban interventions.
			

In order to clarify the emerging key-concepts of this discussion,

this section will be divided into four parts: “landscape” as a conceptual

2

M., Cortellazzo, P., Zolli, Dizionario Etimologico della Lingua Italiana, Zanichelli
Editore, Bologna 2004.
3

C., Waldheim, (ed), The Landscape Urbanism Reader, Princeton Architectural Press,
New York 2006.
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cathegory; “process”, “place”, “network”.
“Landscape” as a conceptual category
			

In the article by David Graham Shane named: The emergence of

Landscape Urbanism. Reflections on Stalking Detroit (2003), “landscape”
emerges as a conceptual category, a lens through which approaching
post-modern urban forms. According to David Graham Shane, the Landscape Urbanism, taking into account the evolutionary aspect of cities and
settlements forms, interprets the organization of the industrial society
and its use of resources as constituting an urban landscape far beyond the Detroit as a “shrinking city”
scale of the traditionally delimited European city.4
			

In this essay, David Graham Shane traces the evolution of the

Landscape Urbanism discussion and sets its emergence within the context
of the development of ideas for the city of Detroit. The industrial activities had originally determined the development of Detroit in terms of urban form. Due to the crisis and the dismantling of the industries, Detroit
was the typical case of a “shrinking city”, with a declining population and
economy.
In particular, David Graham Shane mentions the essay named “After Ford”,
by Patrick Schumacher and Christian Rogner. The two authors mapped
the evolution of Detroit as a spatial system, and put it in relation to the
development and decline of the industrial activities. In its first phase of
development, Detroit was a typical compact city. When «the assembly line
concept was applied to the overall urban complex, it created a miniature
“city as a machine”».5 In the third phase, the effect of the industrial organization of Ford, which dispersed the production patterns regionally and

4

D.G., Shane, The emergence of “Landscape Urbanism. Reflections of Stalking Detroit, in
“Harvard Design Magazine”, Fall 2003, Number 19, p. 1-8.
5

Ivi, p. 2.
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globally, «dissolved the city of Detroit into the Landscape».6
			
“Stalking Detroit”

The discussion about the shrinking pattern of Detroit, due to the

declining industrial activity and the subsequent economic crisis, raised a
general interest into the cultural and aesthetic dimension of the city disappearing in the landscape. In particular, the research named “Stalking
Detroit” (2001), by James Corner, proposed a strategy of “landscraping”
(Fig. 27): this idea conceived the resultant voids of the shrinking pattern
of Detroit as constructions of the industrial activities and «reserves of in-

Fig. 27. J., Corner, Stalking
Detroit. 2001. The voids
resulting from the shrinking
pattern of Detroit are considered
as “reserves of indeterminancy”
to be potentially activated
through processes embedded
into “infrastructural regimes”.
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determinacy», to be potentially activated through processes embedded
into «infrastructural regimes».

6

D.G., Shane, The emergence of “Landscape Urbanism. Reflections of Stalking Detroit, in
“Harvard Design Magazine”, Fall 2003, Number 19, p. 2
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Moreover, James Corner published a book named Taking Mea-

sures Across the American Landscape (1996). In this work, James Corner
tracked, with the help of a pilot-photographer, Alex S. MacLean, a series
of aerial photography of the American landscape impacted by the development of Fordist industry. This patterns included the typical American
suburban sprawl.
James Corner produced as well a series of multilayered drawings, documenting both the industrial development and the ecological networks at a
large scale (Fig. 28, Fig. 29).
			

Charles Waldheim, who was as well researching new approach-

es to the city based on landscape, organized an exhibition named “Landscape Urbanism” in 1997. The name “landscape urbanism” was invented by Charles Waldheim himself to refer to a series of projects that had
substituted landscape to architecture in the traditional city-making. The
exhibition proposed a collection of projects on public urban spaces by designers including Adriaan Geuze/West 8, Micheal Van Valkenburgh, Patrick Schumacher, Alex Wall, and several Barcelona landscape architects..
Consequently, the exhibition fixed the name coined for the Landscape Urbanism and put in evidence the origins of this discussion in the Faculty
of Landscape of Penn University. Moreover, Waldheim instituted a new
course option on Landscape Urbanism at the University of Illinois.
			

a “reference manifesto”

As anticipated earlier, in 2006, Charles Waldheim edited the book

The Landscape Urbanism Reader, in which he collected a series of essays
by fourteen contributors defining the topic of the Landscape Urbanism:
James Corner, Graham Shane, Richard Weller, Christophe Girot, Julia
Czerniak, Linda Pollack, Kelly Shannon, Elizabeth Mossop, Jacqueline Tatom, Alan Berger, Clare Lyster, Pierre Bélanger, Chris Reed, and Charles
Waldheim himself.
			

In the introduction, the book was presented by Charles Wald-

heim as a formulation of a “reference manifesto”, which «proclaimed
81
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an emergent moment of cultural production, and traced its etymology,
Fig. 28, 29. J., Corner, Taking
measures across the American
landscape,
1996.
James
Corner experimented with
aerial photography in order to
represent the American, PostFordist landscape, with the help
of pilot- photographer Alex
S. Mc Lean. Moreover, James
Corner produced a series of
multilayered drawings.
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genealogy, and critical commitments».7 As explained by the article by
Graham Shane that I have just reviewed, the Landscape Urbanism project
overtly stemmed from the conditions of the North American city. In particular, Charles Waldheim describes the urban transformations that had

7

C., Waldheim, Introduction. A Reference Manifesto, in C., Waldheim, (ed), The
Landscape Urbanism Reader, Princeton Architectural Press, New York, 2006, p. 15.
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created the necessity of a new conception of cities as:
- the rebranding of the cities for the economies of tourism, recreation,
and destination entertainment, which has transformed cities in “theme
environments”, and rendered many cities less and less distinguishable one
from one another;
- a general low density settlements of the urban environments, due to the
expansion of the industries and the post-Fordist models of flexible production, and the loss of inhabitants from the urban centres to the decen83
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tralized suburban surroundings. In some cases, as previously explained
when reviewing the article by David Graham Shane, the case of a former
industrial cities as Detroit, or Buffalo, the loss of inhabitants from the urban centres has a direct relation with the decrease of the industrial activities, generating the phenomenon of the “shrinking cities”.
			

In the essay named “Landscape as Urbanism”,8 Charles Waldheim

traces the origins of Landscape Urbanism within postmodern critiques of
modernist architecture and planning, including for instance Jane Jacobs,
with The Death and the Life of American City (1961),9 or Robert Venturi,
Complexity and Contradiction in Architecture (1966).10 In particular:
These critiques, put forth by Charles Jencks and other proponents of postmodern architectural cultures, indicated modernism for its inability to produce a “meaningful” or “livable” public realm, and for its failure to come
to term with the city as an historical construction [...]. What postmodern
architecture’s scenographic approach did not, in fact could not, address were
the structural conditions of industrialized modernity that tended toward the
decentralization of urban form.11
			

Most importantly, «the very indeterminacy and flux of the con-

temporary city, the bane of the traditional European city making, are
precisely those qualities explored in emergent works of landscape urban-

8

C., Waldheim, Landscape as Urbanism, in C., Waldheim, (ed), The Landscape Urbanism
Reader, Princeton Architectural Press, New York 2006, p. 37.
9

J., Jacobs, Death and Life of Great American Cities, Vintage Books, New York 1961.

10

R., Venturi, Complexity and Contradiction in Architecture, Museum of Modern Art,
New York 1966.
11

C., Waldheim, Landscape as Urbanism, in C., Waldheim, (ed.), The Landscape
Urbanism Reader, Princeton Architectural Press, New York 2006, p. 38-39.
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ism».12 As a consequence, the urban projects are now more focused on
large-scale infrastructures as urban, public landscapes, than on traditional
building and plazas. The author takes as an example the city of Barcelona,
and compares the project developed on the traditional city centre between
the 1980s and the 1990s, oriented towards traditional city-making, to the
projects based on the infrastructures such as the airport, industrial water- cities as “dynamic processes in
fronts, metropolitan river ways, etc. Charles Waldheim, moreover, consid-

continuous evolution”

ers Central Park as a pioneristic example of a «large-scale infrastructural
landscapes as an element of urban infrastructure».13
“Process”
			

The Landscape Urbanism proposes to interpret urban settlements

as dynamic processes of continuous evolution. Conceiving the formation
of spatial patterns in the contemporary city as a process over time, the
Landscape Urbanism discussion is geared towards an approach that considers the temporal aspect as part of the project, and defines a series a
“phases in time” rather than fixed “forms into space”. Moreover, the Landscape Urbanism theory proposes to shift scales and to locate urban fabrics
into a macro-scale context, in order to define the relationships between
dynamic processes and the emergence of urban form.
			

James Corner, in the essay named “Terra Fluxus”, outlines four

possible themes of Landscape Urbanism: “processes over time”, “the staging of surfaces”, “the operational working method” and the “imaginary”.
In particular, the principle behind the first theme, named “processes over
time”, is that:

12

C., Waldheim, Landscape as Urbanism, in C., Waldheim, (ed.), The Landscape
Urbanism Reader, Princeton Architectural Press, New York 2006, p. 38-39.
13

Ibid.
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the processes of urbanization are much more significant for the shaping of
urban relationships than are the spatial forms of urbanism in and of themselves [...] The modernist notion that new physical structure would yield new
patterns of socialization has exhausted its run, failing by virtue of trying to
contain the dynamic multiplicity of urban processes within a fixed, rigid,
spatial frame. [...] This emphasis on urban processes is not meant to exclude
“flows and forces” and
emergence of urban form

the

spatial forms but rather seeks to construct a dialectical understanding of
how it relates to the processes that flow through, manifest, and sustain it.14
			

In other terms, the attention should be focused not only on the

formal qualities of space, but also on «the system that conditions the distribution and density of urban form».15 The feature of these systems can
be explained through diagrams or maps. According to James Corner, the
work by the geographer Walter Christaller on the spatial distribution of
population and by the city planner Ludwig Hilberseimer on regional settlement patterns - which will be reviewed in the following sections - can
be interpreted as precedents of the representation of the «articulation of
flows and forces in relation to urban form».16 Opposed to both the Modernist urban planning, and the New Urbanism movement, the Landscape
Urbanism theory advances the possibility, for future urbanism, to «derive
less from an understanding of form, and more from an understanding of
process how things work in space and time».17
the interpretative
“ecology”

category

of

			

Moreover, James Corner uses, as well, the interpretative category

of “ecology” in order to explain the characteristic of a more “organic”, fluid

14

J., Corner, Terra Fluxus, in C., Waldheim, (ed.), The Landscape Urbanism Reader,
Princeton Architectural Press, New York 2006, p. 28-30.
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Ivi, p. 28.

16

Ibid.

17

Ivi, p. 29.
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urbanism. As explained in section 1.2, understanding things as “systems”
means understanding them in terms of the nature of their relations. The
lesson of ecology, according to the author, is that:
Individual agents acting across a broad field of operations produce incremental and cumulative effects that continually evolve the shape of the environment over time. Thus, dynamic relationships and agencies of process become highlighted in ecological thinking, accounting for a particular spatial
form as merely a provisional state of matter, on its way to becoming something else. Consequently, apparently incoherent or complex conditions that
one might initially mistake as random or chaotic can, in fact, be shown to be
highly structured entities that comprise a particular set of geometrical and
spatial orders. In this sense, cities and infrastructures are just as “ecological”
as forests and rivers.18
			

The author mentions the example of the diagrams for vehicular

circulation in Philadelphia by Louis Kahn (1953) to illustrate the necessity
of an experimentation in terms of «contemporary techniques of representation of the fluid, process-driven characteristic of the city».19
“Place”
			

In the first part of the essay named “From theory to resistance:

Landscape Urbanism in Europe” Kelly Shannon reviews theoretical
contributions of Kenneth Frampton, Sebastien Marot, and an article by
Marcel Smets (2002) named “Grid, Casco, Clearing and Montage”.20 At

18

J., Corner, Terra Fluxus, in C., Waldheim, (ed.), The Landscape Urbanism Reader,
Princeton Architectural Press, New York 2006, p. 29.
19

Ivi, p. 30.

20

M., Smets, Grid, Casco, Clearing and Montage, in Schafer, R., and Moll, C., eds., About
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the beginning of the essay, the author sets - as a possible preamble of the
Landscape Urbanism discussion - the terming of “critical regionalism” as
the “critical regionalism”

a mean to criticizing post-war modern architecture and create a renewed
sense of place. This concept, which was explicitly used for architecture,
was extended to the medium of Landscape.
			

In fact, Kenneth Framtpon popularized the term through an essay

named “Towards a Critical Regionalism: Six Points for an Architecture of
Resistance” (1983), in which he alluded to the inherent power of site as a
the “site” as the first “base material”
for the project

way to contrast the apparent homogeneity of the built environment due to
the advancement of technology.21
When mentioning the Ticino area in Italy, Kenneth Frampton calls the system of terracing «the act of “cultivating” a site».22 In another essay, named
“Towards an Urban Landscape” (1990), the author explains further how
the homogenizing tendency of the built environment of the contemporary
city can be contrasted by a reconnection with landscape, considered as a
complex of traces.23
Moreover, he re-proposes the site, opposite than the program, as the first

Landscape: Essays on Design, Style, Time and Space, Callwey Birkhauser, Munich, 2002, p.
132-33, cit. in K., Shannon, From Theory to Resistance: Landscape Urbanism in Europe, in
C., Waldheim, C., (ed), The Landscape Urbanism Reader, Princeton Architectural Press,
New York, 2006, p. 146.
21

Mostafavi, M. with Doherty G., eds., Ecological Urbanism, Lars Müller Publishers,
Zurich, 2010.
22

K., Frampton, Towards a Critical Regionalism: Six Points for an Architecture of
Resistance, in The Anti-Aesthetic. Essays on Postmodern Culture, Bay Press, Seattle 1983,
p. 26 cit. in. K., Shannon From theory to resistance: landscape urbanism in Europe, in
Waldheim, C (ed.), The landscape urbanism reader, Princeton Architectural Press, New
York 2006, p. 143.
23

K., Frampton, Toward an Urban Landscape, “Columbia Documents of Architecture
and Theory” Vol. 4, Columbia University GSAPP, New York 1994., cit. in. K., Shannon
From theory to resistance: landscape urbanism in Europe, in Waldheim, C (ed.), The
landscape urbanism reader, Princeton Architectural Press, New York 2006, p. 144.
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“base material” for the project. In the dissolving urbanity of the contemporary times, in which interventions in cities looks more and more unclear, a reconnection with landscape as an operational tool for the urban
project could provide a way to resist to the globalizing tendencies of the
built environment.24
			

Following, Kelly Shannon reviews the article named “Grid, Casco,

Clearing and Montage”25 by Marcel Smets. Belgian urban designer and academic Marcel Smets discusses the possibility of «the landscape tradition
as a virtual “saviour” to contemporary urban design».26
		Marcel Smets explains how contemporary designers work in a condi- a conceptualization of “landscape”

applied on urban design under

tion of “uncertainty” on the future growth of cities. This requires an ap- conditions of “unceirtanty”
proach to urban projects which is flexible and open to multiple scenarios.
In particular, the author defines four design approaches, deriving from a

24

K., Shannon, From theory to resistance: landscape urbanism in Europe, in C .,Waldheim,
(ed.), The landscape urbanism reader, Princeton Architectural Press, New York 2006, p.
143-144.
25

Smets, M., Grid, Casco, Clearing and Montage, in Schafer, R., and Moll, C., eds., About
Landscape: Essays on Design, Style, Time and Space, Callwey Birkhauser, Munich 2002, p.
132-33 cit. in Shannon, K., From Theory for Resistance: Landscape Urbanism in Europe,
in Waldheim, C., (ed.), The Landscape Urbanism Reader, Princeton Architectural Press,
New York, 2006, p. 146.
26

K., Shannon From theory to resistance: landscape urbanism in Europe, in C., Waldheim,
(ed.), The landscape urbanism reader, Princeton Architectural Press, New York 2006, p.
146.

Fig. 30, F. Olmsted, C. Vaux.
Original Plan for Central Park,
1858. Map of the Park as it
Appeared ca. 1870

89

THE NETWORK AS A METAPHORE OF THE NEW DIMENSION OF THE CITY

conceptualization of “landscape” that can be applied to urban design: the
“grid”, “casco”, “clearing”, and “montage”. In particular, the “grid” is «the
man-made form that provides an underlying structure for development
within pre-established regulations», and the “casco” is «the receptacle, derived from the landscape, reflecting its constitutive form».27
The strategy named “Casco” «reflects the constitutive form of the landscape and is based on local geological and hydrological conditions. As
such, it can be considered as the ideal natural frame that adapts to site
conditions. The power of its distinctive pattern allows it to be filled in various ways without losing its fundamental character of identity».28
			

According to this review, another conceptualization of landscape

encompassing the notion of “place”, can represent a pre-existing entity
that suggests new interventions and a recognizable image: in a word, a
settlement pattern. As previously explained in section 1.2, when discussing Il territorio dell’ Architettura by Vittorio Gregotti (1966), this implies
an understanding of the city as a system far beyond the city and its built
environment.
“Network”
			

Previous studies approached the dispersion of cities on their ter-

ritories by describing cities as if they were emulating natural systems. The
essay by Rem Koolhas on Atlanta (1999), for instance, compares the city
cities as emulating natural systems

to a landscape, made of roads and forests, meaning that it is constituted
by both the network of the transportation infrastructure and by the one of

27
28

Ivi, p. 146.

Smets, M. Grid, Casco, Clearing and Montage in Robert Schafer and Claudia Moll, eds.,
About Landscape: Essays on Design, Style, Time and Space, Callwey Birkhauser, Munich
2002, p. 132-33, cit. in. Shannon, K., From Theory to Resistance: Landscape Urbanism in
Europe, in Waldheim, C., (ed.), The Landscape Urbanism Reader, Princeton Architectural
Press, New York, 2006, p. 146.
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the natural environment:
Atlanta does not have the classical symptoms of the city; it is not dense; it is
sparse, thin carpet of habitation, a kind of supremacist composition of little
fields. Its strongest conceptual givens are vegetative and infrastructural: forest and roads. Atlanta is not a city; it’s a landscape.29
James Corner, in the essay named “Terra Fluxus”, explains the role of landscape in «theorizing sites, territories, ecosystems, and most importantly, networks and infrastructures».30 In particular, the essay explains the

the role of “landscape” in theorizing
sites,
territories,
ecosystems,
networks and infrastructures

role of «landscape as a model for urbanism, embracing large-scale organization techniques alongside those of design, cultural expression, and
ecological formation».31 James Corner mentions the Central Park project (Fig. 30) by Frederick Law Olmsted and Calvert Vaux (1857) as an
example of the traditional opposition between “city” and “landscape” of
the nineteenth-century: a park, providing relief to the deleterious effects
of the congestion and pollution of Manhattan. According to the author,
«for Olmsted the “green complex” comes in the form of parks and green
open spaces, accompanied by the belief that such environments will bring
civility, health, social equity, and economic development to the city».32
Moreover, James Corner explains the role of the large-scale traditional urban landscapes, such as the greenway corridor that infiltrate Stuttgart and
bring cool mountain air through the city, as «important ecological vessels
29

R., Koolhas, Atlanta, S, M, L, XL, Monacelli, NewYork 1999, p. 835, cit in. C.,
Waldheim, (ed), The Landscape Urbanism Reader, Princeton Architectural Press, New
York, 2006, p. 43.
30

J., Corner, Terra Fluxus, in C., Waldheim, (ed.), The Landscape Urbanism Reader,
Princeton Architectural Press, New York, 2006, p. 23.
31

Ibid.

32

Ivi, p. 24.
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and pathways».33 These project are considered as ideal precedents of the
Landscape Urbanism ideals:
The ability to shift scales, to locate urban fabric in their regional and biotic
contexts, and to design relationships between dynamic environmental processes and urban forms.34
This implies a particular consideration of “nature”: not only an idealistic
interpretation of Nature as a pastoral scene, but the consideration of its
destructive force, thinking for instance of the Los Angeles River, which
was transformed into a concrete channel in response to a serious risk of
flooding.35 The theoretical debate on the Landscape Urbanism is concerned with the idea of bringing nature in the city, but as well by considerations on the way cities grow in the surrounding landscape. To explain better, James Corner illustrates the traditional opposition of nature
against culture, landscape against city. In particular, the author refers to
Victor Gruen (1964),36 who coined the term “cityscape”, referred to the
built environment of buildings and infrastructures, as opposed to “landscape”. According to Gruen, cityscape and landscape are not longer clearly
separated, as the city has broken its walls to “homogenize” its surrounding
landscape.
			

James Corner explains this necessity of re discussing the interpre-

tation of the idea of landscape as opposed to cityscape through the exam-

33

J., Corner, Terra Fluxus, in C., Waldheim, (ed.), The Landscape Urbanism Reader,
Princeton Architectural Press, New York, 2006, p. 24.
34

Ibid.

35

Ivi., p. 25.

36

V., Gruen, The Heart of Our Cities: The Urban Crisis, Diagnosis and Cure, New York,
Simon and Schuster, 1964 cit. in. J., Corner, Terra Fluxus, in C., Waldheim, (ed.), The
Landscape Urbanism Reader, Princeton Architectural Press, New York, 2006, p. 25.

92

The “landscape “ of Landscape Urbanism

ple of the Parc de la Villette: when Bernard Tshumi won the competition,
according to Corner many landscape architects initially criticised the lack
of “landscape” in the park design. In fact, as it will be further explained
in the next section, the project of the Parc de la Villette employed “landscape” in terms of its conceptual meaning: as a “network”.
			

In the second part of the essay named “Terra Fluxus”, Corner out-

lines the main themes of Landscape Urbanism. These are: “processes over
time”, “the staging of surfaces”, “the operational working method” and the
“imaginary”. When explaining “processes over time”, he employs an ecological metaphor to describe cities as structured systems with a particular

“processes over time”

set of geometrical and spatial order:
consequently, apparently incoherent or complex conditions that one might
initially mistake as random or chaotic, can, in fact, be shown to be highly
structured entities that comprise a particular set of geometrical and spatial
orders. In this sense, cities and infrastructures are just as “ecological” as forests and rivers..37
Moreover, James Corner declares an objective of the Landscape Urbanism,
which is:
the development of a space-time ecology that treats all forces and agents
working in the urban field and considers them as continuous networks of
inter-relationships.38
			

The second theme of the landscape urbanism, according to James

37

Corner, J., Terra Fluxus, in Waldheim, C., (ed), The Landscape Urbanism Reader,
Princeton Architectural Press, New York, 2006, p. 29.
38

Ivi, p. 30
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Corner, is the staging of “horizontal surfaces”. In conceptual terms, the
staging of horizontal surfaces sets the ground for future development and
appropriation. One case of “field operation”, as named by James Corner,
the “staging of horizontal surfaces”

is the grid, constituting an abstract, formal operation characterizing the
surface and providing it with «specificity and operational potential».39 According to this review, an urban project based on this conceptualization of
“landscape” can be defined as a network of relation, opposed to an “object”
that has been designed. Moreover, as explained in the essay on Atlanta, the
territory can be understood as an overlay of ecological and infrastructural
networks. In other words, the existing landscape is itself a “network”.

39

Corner, J., Terra Fluxus, in Waldheim, C., (ed), The Landscape Urbanism Reader,
Princeton Architectural Press, New York, 2006, p. 31.
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Principles of the landscape project as an “ordering
tool” for urban design
The previous section limited itself to a review of the Landscape Urbanism
discussion in terms of its theoretical contributions. This section will extend
the reflection on the design strategies proposed by Landscape Urbanism
through a review of a series of projects, selected and discussed by Kelly
Shannon and Charles Waldheim in their essays named “From Theory to
Resistance: Landscape Urbanism in Europe”, and “Landscape as Urbanism”
The contemporary design model proposed by the authors supports new
landscape-urban interventions based on infrastructural networks, defining
phases in time rather than defined forms, and considering the landscape as
a tool for growth patterns under conditions of uncertainty.

This section presents a report of the essays “From Theory to Resistance:
Landscape Urbanism in Europe” by Kelly Shannon, and “Landscape as
Urbanism” by Charles Waldheim, focusing on the discussion of landscape-urban interventions.
Landscape as an ecological infrastructure to urban projects
		The second part of her essay, Kelly Shannon traces a possible path of the
Landscape Urbanism discussion on design throughout the categorization
of a series of landscape-urban projects in Europe. All these projects employ «”landscape” and its far-reaching conceptual scope - including its capacity to theorize and project urban sites, regional territories, ecosystems,
networks, infrastructures, and large organizational fields».1 The author
proposes, as possible categories: “infrastructural bias”, “ecological bias”,
“post-industrial natures”, “agriculture and weak urbanization”, “landscape

1

K., Shannon, From Theory to Resistance: Landscape Urbanism in Europe, in C.,
Waldheim, (ed.), The Landscape Urbanism Reader, Princeton Architectural Press, New
York, 2006, p. 143.
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colonization”.
			

The projects grouped under the category of “infrastructural bias”

are those presenting «an overlay of ecological and urban strategies».2 According to the author, «the progressive transformation of the territory into

an overlay of “ecological and urban
strategies”

a connective web of roads, highways, and railroads has been approached
with a relative indifference to geography and landscape».3 Opposite to
this, the projects of the TGV landscape in France, and the project of the
Ronda de Dalt, the ring roads in Barcelona, are mentioned by the author
as an example of the creation of a new «systems of interconnected networks» combining landscape projects with the design of an urban infrastructure».4
			

The second group of projects, under the category of “ecological

bias”, are the projects of remediation of post-industrial brownfield sites.
In particular, the author mentions the project developed in the region of
Northern Ruhr, which was once dedicated to the industrial production of
steel and coal, in particular those developed within the Germany’s International Building Exhibition (IBA) of 1989-99. The 120 projects of urban
regeneration «confronted regional challenges by simultaneously repairing

the remediation of post-industrial
brownfield sites

environmental damage».5 Among these urban regeneration projects, the
author mentions «the Emscher Landscape Park, a green corridor connecting the seventeen cities between Duisburg and Kamen along the ecologically recovered Emscher River and its 350 kilometres of tributaries».6
Within this regional strategy, the project of conversion of the Meiderich

2

K., Shannon, From Theory to Resistance: Landscape Urbanism in Europe, in C.,
Waldheim, (ed.), The Landscape Urbanism Reader, Princeton Architectural Press, New
York 2006, p. 147
3

Ibid.

4

Ibid.

5

Ivi, p. 148.

6

Ibid.
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Fig. 31, Fig. 32. Peter Latz
+ Partners, Emsher Park,
Landscape Park Duisburg Nord.
General layout plan (top), Plan of
the interventions on the exhisting
buildings (bottom).
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steel mill and the adjacent Thyssen 4/8 mining complexes was considered
as very successful (Fig. 31, 32).
			

Another interesting case is the project for the regeneration of the

Brikettfabrik Witznitz, Liepzig, by the British-based office Florian Beigel Architects. The project was conceived as a possible prototype for the
post-industrial landscape projects within the Halle-Liepzig-Dresden area.
The project was conceived as a set of phases: initial, interim and long term
programs were proposed for the factory and the surrounding landscape.
A notable idea of this project the transformation of the plateau – on which
the industrial buildings were originally located - into a series of “carpets”:
these garden are designed with the same plot size of possible, future building lots and are considered as activity fields with the possibility to evolve
over time and adapt to the variations in terms of the development pressures of the city.
			

Similarly to this, the Unimetal Park project (Fig. 33) by Domi-

nique Perrault (2005) employs landscape for the regeneration of an industrial area in the city of Caen. In particular, the project envisions a
landscape infrastructure that precedes architecture, and reinterprets the
strategy of dividing sites into phases of cultivation through the concept
of the preverdissement. In other words, the landscape project is used to
create a layout of horizontal surfaces and interconnections, which provides a spatial framework for future urban development. The Unimetal the concept of “preverdissement”
Park project was developed as a scenario of transformation for a former
industrial area at the margins of Caen, in the French region of Normandy. The disappearance of the Unimetal iron and steel plant was leaving a
700 hectares’ area in dismissal without a clear program for its future. At
the same time, the area, located in an urban margin along the river Orle,
was considered as a possible strategic location for the city in case of pressures for urban growth. For this reason, as there was not yet a clear idea
on the possible future uses of the area, the project was approached with
99
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the imposition of a new order of “flexible” organization and reprogramming. The area was envisioned as a “pre-landscape”, a superimposition of
a texture over the territory, establishing an infrastructural backdrop for a
possible, urban area. A series of vehicular roads and pedestrian pathways
Fig. 33, Fig. 34. D. Perrault,
Unimetal Park project, 2005.
General layout plan (top),
Unimetal area layout plan
(bottom).
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(Fig. 32) attempts to reconnect the river banks, the existing city, the agricultural fields and the area of the Unimetal. On this area, in particular,
the architect superimposed a 100-by-100 grid (Fig. 33), in which the one
hectare fields were alternatively planted with grass and staggered herba-
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ceous trees, as “carpets of green” , forming a tapestry that will become
urbanized over time (Fig. 36, Fig. 37).7
			

The third group, the category of “post-industrial natures”, recalls

the projects that are focused on «restoring and reintroducing the natural

7

K., Shannon, From Theory to Resistance: Landscape Urbanism in Europe, in C.,
Waldheim, (ed.), The Landscape Urbanism Reader, Princeton Architectural Press, New
York 2006, p. 149-150.

Fig. 35, Fig. 36, Fig. 37, Fig.
38. D. Perrault, Unimetal Park
project, 2005. Model showing
the development phase for the
Unimetal area (top), Model
showing the preverdissement
phase (bottom), the “carpets of
green” (right).
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processes and features of landscapes».8 Kelly Shannon mentions the project Agence Ter’s States Garden Fair, a part of the Emscher Park project,
which consists of the conversion of the Osterfeld coal mine. This project,
according to the author, integrated the ecological recovery with the cultural heritage and with new development. The author mentions as well
the project of requalification of the River Gallego South bank, by architects Inaki Alday, Margarita Jover Biboum, and Pilar Sancho (Fig. 39),
which created an opportunity to simultaneously solve hydrological and
ecological problems as well as providing the city with new public spaces
and enhancing the cultural value of the river. The project reconfigured the
floodable watercourse of the river and included a set of three landscaped
terraces, which would be progressively flooded by water.
			

The fourth group is named “agriculture and weak urbanization”

and presents projects that have a literal or metaphorical reference to agriculture. The projects are: Agronica (1994) by Andrea Branzi and the Lyon
Confluence by Michel Desvigne (2001). This part deserves to be discussed
separately, in the next section, in relation to another essay by Charles
Waldheim, named “Weak works: Andrea Branzi’s Weak Metropolis and
the Projective Potential of an Ecological Urbanism”, in which the author

Fig. 39. I., Alday, M., Jover
Biboum, and P., Sancho, River
Gallego South bank
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approaches projects by Andrea Branzi and Ludwig Hilberseimer as possible precedents to the Landscape Urbanism discussion.
			

The fifth group, named “landscape colonization”, refers to the

possibility to use landscape projects as pre-ordering infrastructures to
large-scale urban design projects. This category includes the project for

“landscape” as a pre-ordering
infrastructure

the French town of Melun-Sénart (1987) by Rem Koolhas and the Office
for Metropolitan Architecture (OMA), and the “Piano Territoriale di Coordinamento della Provincia di Lecce” (2002), by Paola Viganò. On the
one hand, in the concept for the French town of Melun-Sénart by Rem
Koolhaas, «the project reverses the formal and structural roles of figure

a resilient structure of “voids”

and ground, building and open spaces». In fact, it propose to design a
resilient structures of voids: in other words, an infrastructure of landscape
and open spaces (Fig. 40, 41), to be protected from “contamination by
the city”, while future development of the city is left as «an archipelago
of residue- the left-over, isolated islands [...]. The design offers the future
city incredible flexibility, while at the same time the archipelago model
ensures that each island’s autonomy ultimately reinforces the coherence

Fig. 40, 41. R. Koolhaas, OMA,
Melun-Sénart town concept.
Landscape voids (left), spaces inbetween (right).
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of the whole»9. Kelly Shannon quotes Rem Koolhaas, who in S, M, L, XL
discusses the project and explains the intervention:
Our project proposes to extend this political shift to the domain of urbanism:
to take urbanism’s position of weakness as a premise [...] Instead of a city
organized through its built form, Melun-Senart will be formless, defined by
this system of emptiness that guarantees beauty, serenity, accessibility, identity regardless – or even in spite of – its future architecture.10
On the other hand, the “Piano Territoriale di Coordinamento della Provincia di Lecce” (2002), by Paola Viganò, was developed, according to
Kelly Shannon, as a Landscape Urbanism strategy for the Salento region
in Italy. The territory of the plan was representative of some kind of città diffusa, even if it was less modernized than the Veneto territory (Fig.
42). A series of different scenarios were designed for the region’s future
development, including: «alternative energy projects and environmental
policies, requalification of coastal areas, expanded productive landscape,
increased infrastructures, concentrations of future urbanizations, and collective services».11 In other words, the landscape of dispersion was taken
as an opportunity for the creation of a regional-scale contemporary park.
To explain better, the author quotes Paola Viganò:

9

K., Shannon, From Theory to Resistance: Landscape Urbanism in Europe, in C.,
Waldheim, (ed.), The Landscape Urbanism Reader, Princeton Architectural Press, New
York 2006, p. 150.
10

Fig. 42.
P. Viganò, Piano
territoriale di Coordinamento
della Provincia di Lecce, 2002.
Città diffusa (top), region as park
(middle and bottom).
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Shannon, From Theory to Resistance: Landscape Urbanism in Europe, in C., Waldheim,
(ed.), The Landscape Urbanism Reader, Princeton Architectural Press, New York 2006,
p. 150.
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K., Shannon, From Theory to Resistance: Landscape Urbanism in Europe, in C.,
Waldheim, (ed.), The Landscape Urbanism Reader, Princeton Architectural Press, New
York 2006, p. 157.
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The term “park” as used here in a contemporary sense, not only alludes to a “regional-scale contemporary
a place of leisure, but is to be understood as a group of environmental situ-

park”

ations in the broadest sense, whose essential combinations will go towards
encouraging the development of some or all the main social activities as affairs....Contrary to current opinion, the porous character of the diffuse city
presents a great opportunity for paving the way for a correct development of
biodiversity and expansion of nature, in order to construct landscape and

Fig. 43, B. Tshumi, Parc de
la Villette project, 1982. The
project is constituted by the
superimposition of three systems
(points, lines, surfaces).
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an environment that will interpret the values of contemporary society.12
the productive landscape as a basis
for later urbanization

According to this review, the large-scale, existing landscape infrastructures of the Salento territory, an extensive productive landscape which
had led to dispersed patterns, is taken as an opportunity to form the basis
for later urbanization.
Urban projects as a landscape process
In the second part of the essay named “Landscape as Urbanism”,13 Charles
Waldheim quotes James Corner and Stan Allen, and explains that «Landscape is a medium uniquely capable of responding to temporal change,

12

Fig. 44. R. Koolhas, Parc de la
Villette project, 1982. Diagram
of strips (left) and diagram of
planting (right).
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P., Viganò, Territories of a New Modernity, Electa, Napoli, 2001, p. 17, p. 65, cit. in K.,
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C., Waldheim, Landscape as Urbanism, in C., Waldheim, (ed.), The Landscape
Urbanism Reader, Princeton Architectural Press, New York 2006, p. 37- 53.
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transformation, adaptation, and succession».14 For the purpose of explaining this principle, the author describes the two competition entries for the
Parc de la Villette (1982) by Bernand Tshumi and Rem Koolhaas/OMA landscape as “a complex medium,
as two projects that «orchestrated urban programs as a landscape pro-

capable of articulating relations”

cess».15 According to the author, within these two projects the “landscape”
was conceived as «a complex medium, capable of articulating relations
between urban infrastructures, public events, and indeterminate urban
futures for large, post-industrial sites».16 On the one hand, the project by
Bernard Tschumi uses the landscape project as «a medium through which
ordering programmatic and social change over time, especially complex
evolving arrangements of urban activities». In order to let the reader understand, the project is well renown for its overlay of: a set of horizontal
surfaces, a network of connections, a series of buildings named “folies”
placed with regular intervals, and it was conceived as a “stage” in which a
series of events could take place and occupy the different areas of the park

14

C., Waldheim, Landscape as Urbanism, in C., Waldheim, (ed.), The Landscape
Urbanism Reader, Princeton Architectural Press, New York 2006, p. 39.
15

Ivi, p. 40.

16

Ibid.

Fig. 45,
J. Corner/Fields
Operations. Fresh Kills park
project, phasing diagrams.
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in different moments in time (Fig. 43). On the other hand, the project
Rem Koolhaas/OMA (Fig. 44) was conceived as a display of layers of acFig. 46. J. Corner and S. Allen/
Field Operations, Downsview
Park competition, Toronto, 2000,
plan diagrams.

108

tivity: the horizontal surface of the park would be divided into a series of
parallel strips of landscape […] invoking the vertical juxtaposition of various programs on adjacent floors of Manhattan skyscrapers as described

Principle of the landscape project as an “ordering tool” for urban design

in Koolhaas’s Delirious New York.17
According to the author, both projects conceive the landscape project as a
pre-ordering infrastructure, which will accommodate an indeterminate,
possible range of future uses over time. This indeterminacy of uses can
be related to the dominating discourse on events and programs opposed
to the stylistic issue of the post-modern era. The landscape is employed

landscape as “layered, nonhierarchical, flexible and strategic””

in both projects as «a medium through which to articulate a postmodern
urbanism: layered, non-hierarchical, flexible, and strategic».18
			

Following the description of the two competition entries for the

new Parc de la Villette, Charles Waldheim discusses a series of projects
with a similar set of strategies than the ones described by Kelly Shannon
in the essay that was just discussed. In order to be able to create a comparison among the two essays, I would group the list of projects discussed by
Charles Waldheim with similar categories to the one employed by Kelly
Shannon, such as: projects that employ landscape for the remediation of
brown field sites, projects employing landscape to integrate public spaces with transportation infrastructures, projects establishing relations between ecology and transportation infrastructures.
			

The first category is represented by the projects that employ land-

scape for the remediation of brownfield sites: the author mentions the
Duisburg Nord Steelworks park in Germany by Peter Latz (Fig. 31, Fig.
32) and the Gas Works Park in Seattle, but, most importantly, the project
for Fresh Kills park (2001) in Staten Island, New York, by James Corner/
Fields Operations, and the Downsview park competition entry (2000) by
Bernard Tshumi. Both these two project consists of the remediation planning of two enormously scaled brown field sites. The projects for Fresh

17

C., Waldheim, Landscape as Urbanism, in C., Waldheim, (ed.), The Landscape
Urbanism Reader, Princeton Architectural Press, New York 2006, p. 41.
18

Ivi, p. 41.
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Kills park (Fig. 45) and Downsview park (Fig. 46) are characterized as
well by their representation: both illustrates the landscape project through
a series of detailed maps and diagrams representing the phasing, the anithe representation of a landscape
project

mal habitats, the different plantings and the hydrological systems, as well
as the programmatic and planning regimes.
In the case of the Downsview park competition entry by Tshumi, the landscape project articulates a relationship between the ecology and other networks, such as the information or communication technology. The author
quotes the project statement by Bernard Tshumi:
Neither theme park or wildlife preserve, Downsview does not seek to renew
using the conventions of traditional park compositions such as those of Vaux
or Olmsted. The combination of advanced military technologies with water courses and flows and downstream suggests another fluid, liquid, digital
sensibility. Airstrips, information centres, public performance spaces, internet and worldwide web access all point to a redefinition of received ideas
about parks, nature and recreation, in a 21st century setting where everything is “urban”, even in the middle of the wilderness.19
			

The second group consists of those projects employing landscape

to integrate public spaces with transportation infrastructures: the author
mentions the program for Barcelona’s peripheral roads and public spaces
improvement, including the Trinitat Cloverleaf Park (1992) by Joan Roig
and Enric Batlle. This project combine the design of the highway with a
landscape project, which stitches the infrastructure of the highway with
the urban fabric.
19

B., Tschumi, “Downsview Park: The Digital and the Coyote”, in Czerniak, ed., CASE:
Downsview Park Toronto, p. 82-89, cit. in. C., Waldheim, Landscape as Urbanism, in C.,
Waldheim, (ed.), The Landscape Urbanism Reader, Princeton Architectural Press, New
York 2006, p. 51
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The third group is represented by projects establishing relations

between the ecology and the transportation infrastructures: the author
discusses the work of the Rotterdam-based firm West 8, which «reordered relationships between ecology and infrastructure, deemphasizing
the middle scale of decorative or architectural work and favoring instead
the large-scale infrastructural diagram and the small-scale material condition».20
In particular, the redevelopment plan for Borneo and Sporenburg in Amsterdam Harbor (Fig. 39) , a large-scale redevelopment plan is conceived,
according to the author, as an enormous landscape urbanism project:
The project suggests the potential diversity of landscape urbanist strategies
through the insertion of numerous small landscape courts and yards, and
the commissioning of numerous designers for individual housing units.21

20

C., Waldheim, Landscape as Urbanism, in C., Waldheim, (ed.), The Landscape
Urbanism Reader, Princeton Architectural Press, New York 2006, p. 51
21

Ibid.
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Fig. 47, Fig. 48, Fig. 49. A. Geuze/
West 8 Landscape Architects
Schouwburgplein
Rotterdam,
1995; layers (left) Borneo
Sporenburg,
Amsterdawm
Harbor Redevelopment, 1995-96;
housing program (right). Nieuw
Oost Amsterdam, 1994; plan
(bottom).
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Towards a Gardener’s logic
This section delimits a conception of the city as a system based on relational
networks, derived from the Landscape Urbanism and from a larger
theoretical environment interpreting the post-industrial urban forms
through the idea of the “infinite city”. Through this review, I will attempt
to answer this questions: “What are the characteristics of a project in the
peri-urban landscape based on the concept of “networks”?” The first part of
this section will review contributions of Kelly Shannon, Charles Waldheim,
and Mohsen Mostafavi. Charles Waldheim, in particular, discusses works by
Ludwig Hilberseimer (1944), and Andrea Branzi (1965). The second part
will contextualize the work of Andrea Branzi within a larger theoretical
environment including: the Japanese Metabolists (1958), the Archigram
group (1960), and Superstudio (1966).

			

In the second part of the essay named “From Theory to Resis-

tance: Landscape Urbanism in Europe”,1 Kelly Shannon mentions, first of
all, an article by Richard Plunz and Inaki Echeverria, named “Beyond the
Lake: A Gardener’s Logic”,2 containing figurative and literal references to
agriculture. Secondly, the author cites two projects by Andrea Branzi Non-stop city (1969-1972) and Agronica (1994) - and, third, the project
for the Lyon Confluence by Michel Desvigne (2001). According to Kelly
Shannon, all these three projects employ the metaphor of agriculture, in-

the metaphor of agriculture

tended, first of all, as a discussion on the role of agriculture as a “domestication” of nature:
The countryside is generally shaped neither by aesthetic nor symbolic aims,
1

K., Shannon, From Theory to Resistance: Landscape Urbanism in Europe, in C.,
Waldheim, (ed.), The Landscape Urbanism Reader, Princeton Architectural Press, New
York 2006.
2

R., Plunz, I., Echeverria, Beyond the Lake: A Gardener’s Logic, Praxis no.2, Mexico City
2001, p. 88-91.
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but instead by pragmatic considerations concerning its productivity. Human
capacity to shape the landscape is particularly evident in aerial views of the
gigantic patchworks of intensively cultivated land. The clearance of woodland, drainage of marshland, and reclamation of wasteland and heath for
agriculture originally created the cultivated countryside it represented, in
part, the domestication of nature3
Moreover, the author discusses the metaphorical reference to agriculture
as a way to interpret the post-industrial urban forms as horizontal territories in constant growth. In particular, the author explains that even if the
agriculture is undergoing a process of devaluation, and the growth of city
is threatening the productive territory, «agriculture remains predominant
not only in trade negotiations but also in spatial terms and cultural idena “gardener’s logic”

tities across the globe».4 For instance, Richard Plunz and Inaki Echeverria
«have written of a “gardener’s logic”, which builds forward from what exists and deals with the present complexity of cities and territories as entities in constant flux. Large-scale super-impositions, framed by traditional
master plans, are relinquished in pursuit of design, policy, and planning,
where final forms are open to speculation. The analogies to gardens and
agriculture relate to an underlying structure, measure, infrastructure, etc.,
whose crops are regularly rotated and relate to shifting demands».5

a relational architecture and
urbanism

Secondly, according to Kelly Shannon, Andrea Branzi promoted a process
of «a relational architecture and urbanism which, like agriculture, is able
to quickly adjust to changing need and seasons».6 Quoting Andrea Branzi
3

K., Shannon, From Theory to Resistance: Landscape Urbanism in Europe, in C.,
Waldheim, (ed.), The Landscape Urbanism Reader, Princeton Architectural Press, New
York 2006, p. 152.
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in a lecture at the Berlage Institute in Rotterdam (2003):
Contemporary architecture should start to look at modern agriculture as a
reality with which to set new strategic relations. An architecture that renovates completely its reference patterns, facing the challenge of a weak and
diffused modernity. Setting new relations with a culture that is not constructive in traditional terms, but productive in terms of territorial systems, following bio-compatible logics and using very advanced support technologies.7
			

In the essay named “Weak works: Andrea Branzi’s Weak Me-

tropolis and the Projective Potential of an Ecological Urbanism”,8 Charles
Waldheim proposes to discuss the “projective potentials” of “Ecological the “projective potentials” of the
Urbanism” 9. In particular, in the first part of the essay the author intro-

design disciplines

duces the topic of the discussion and proposes to continue a discourse
initiated by Mohsen Mostafavi on Ecological Urbanism, which «implied
the projective potential of the design discipline to render alternative future scenarios».10 In the second part, the author discusses three project by
Andrea Branzi - No-Stop City (1968-71), Agronica (1993-1994), and the
Master plan Strijp Philips, Eindhoven (1999-2000) - and compares them

7

A., Branzi, “Weak and Spread”, public lecture at Berlage Institute, Rotterdam, The
Netherlands 2003, cit. in: K., Shannon, From Theory to Resistance: Landscape Urbanism in
Europe, in C., Waldheim, (ed.), The Landscape Urbanism Reader, Princeton Architectural
Press, New York 2006, p. 153.
8

C., Waldheim, “Weak Work: Andrea Branzi’s “Weak Metropolis” and the Projective
Potential of an “Ecological Urbanism”, in M., Mostafavi, G., Doherty, Ecological Urbanism,
Harvard University, Graduate School of Design, Lars Muller Publishers, Zurich 2010, p.
114- 120.
9

The Ecological Urbanism was a project developed in the Harvard School of Architecture
through an exhibition, a lecture and a book, and could be interpreted as a successor to
Landscape Urbanism.
10

Ivi, p. 114
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to The Decentralized City, another city model derived from New Regional
Pattern: Industries and Gardens, Workshop and Farms (1949) by Ludwig
Hilberseimer.
			

First of all, the author quotes Mohsen Mostafavi, who describes

- in the introduction to the Ecological Urbanism conference in Harvard
(2009) - the Ecological Urbanism project as «both a critique and a continuation by other terms of the discourse of Landscape Urbanism. [...] Ecological Urbanism proposes to multiply the lines of thoughts of the contemporary city, including environmental and ecological concepts».11Moreover,
the Ecological Urbanism implies the projective potentials of the design
disciplines to render alternative future scenarios, and it embraces ideas
of sustainability that includes the political, social, cultural and critical aspects:
increased calls for environmental remediation, ecological health, and biodiversity suggest the potential for reimagining urban futures. Among the results of this disjunction of intellectual and practical commitments has been
11

Fig. 50. Archizoom, No-stop city,
1968-71.
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that we are collectively coerced into choosing between alternate urban paradigms, each exposing exclusive access to environmental health, social justice,
or cultural relevance.12
			

Secondly, Charles Waldheim mentions three projects by Andrea the social critique of “No-Stop city”

Branzi, considering them relevant in the discussion of Ecological Urbanism as projective imagination on urban futures. The first project reviewed,
named No-Stop City (1968-71), was developed by Andrea Branzi with
Archizoom in 1966 (Fig. 50, Fig. 51). Charles Waldheim compares the
aesthetic and social critique of No-Stop City to another city model derived from a project published into New Regional Pattern: Industries and
Gardens, Workshop and Farms (1949) by Ludwig Hilberseimer. I should
now provide a description of these two urban models, including an analysis of the very different historical contexts and theoretical environment
to which they belong. In fact, on the one hand, the project published in
New Regional Pattern: Industries and Gardens, Workshop and Farms by
Ludwig Hilberseimer to which Charles Waldheim refers, named The Decentralized City (Fig. 52), proposed concrete ideas in terms of planning
strategy for the city of Chicago in a transitional age between industrial and
12

Ibid.

Fig. 51. Archizoom, No-stop city,
1968-71.
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post-industrial. On the other hand, the No-Stop city project by Andrea
Branzi was developed in a completely different context, as a social critique
on the conditions of the modern metropolis.
			

Ludwig Hilberseimer was a modernist architect and urbanist who

developed urban strategies exploring the themes of decentralization and
the “decentralized city” model

landscape as remedies to the hills of the modern city. In particular, it was
since the 1940s that the architect proposed urban models articulating
the relationship between the transportation network infrastructure, the
settlement units, and the regional landscape. In particular, Ludwig Hilberseimer developed the dispersed urban models, published into the New
Regional Pattern: Industries and Gardens, Workshop and Farms as a strategy for the urbanization of the North American cities based on communication networks - the regional highway system - across an horizontal

Fig. 52. L. Hilberseimer, The
Decentralized
city,
1944.
Panoramic view (right); Settlement
Unit (top), Housing Typologies in
the settlement units (bottom)
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landscape. As anticipated earlier, Ludwig Hilberseimer developed these
urban models during a transition time between industrial and post-industrial era. The Decentralized City, in particular, was a project that Ludwig
Hilberseimer developed for many years while being a professor in the ITT
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School, and it was first published in 1944 in The Nature of City. It was
applied to different American cities and especially in the project for the
renovation of the South Side of Chicago, where the planning ideas were
tested in the context of a real commission.
Ludwig Hilberseimer had approached the topic of the “decentralized city”
as a possible, alternative model for cities and suburbs. Opposite to the
suburbanization based just on housing, this urban model was low-density,
non - hierarchical, and conceived agricultural and industrial production
activities within each settlement unit. The settlement unit was conceived
as an abstract system that should adapt to the specificity of each place
understanding the landscape, natural and artificial: the land, geography,
topography, and resources of the region.13
The three most renown books by Ludwig Hilberseimer, The New City
(1944),14 The New Regional Pattern: industries and gardens, workshop and
farms (1949),15 and The Nature of Cities (1955) 16 all had a similar structure. The first part contained an historical analysis and a critique to the
existing city and to suburbanization. The second part would focus on a
particular topic. In the case of The New Regional Pattern, it was the definition of what is intended as a “region”, and what is a “pattern”. The third
part contextualized the topic and proposed ways of implementations. According to previous studies, Ludwig Hilberseimer was influenced by the
Ecologist School of Chicago, and approached his studies with a rigorist

13

L., Hilberseimer, The nature of cities: origin, growth, and decline, pattern and form,
planning problems, Paul Theobald & Co., Chicago 1955.
14

L., Hilberseimer, with an introduction by Mies van der Rohe, The new city: principles
of planning: Paul Theobald & Co, Chicago 1944.
15

L., Hilberseimer, The new regional pattern : industries and gardens, workshops and
farms, Theobald & Co., Chicago 1949.
16

L., Hilberseimer, The nature of cities: origin, growth, and decline, pattern and form,
planning problems, Paul Theobald & Co., Chicago, 1955.
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analysis, and a scientific method. In fact, he analyzed urban patterns as a
quasi scientific research, with the use of maps and diagrams representing
organizational models.17
			

Since working with Archizoom (mid- 1960) in Milan, in asso-

ciation with the Architettura Radicale Movement in Florence, Andrea
Branzi began developing a critique to the present urban forms and their
socio-political environment. No-Stop City represented an environmental, aesthetic and social critique of the city of that time: a city expanding
without rules, following the laissez-faire of the market.18 The project was
developed as a set of abstract drawings show an infinitely extending grid,
subdivided by partial lines symbolizing walls, interrupted only by natural
features such as mountains. The drawings portray an endless and feature-

17

D., Barajas, Dispersion: A Study of Global Mobility and the Dynamics of a Fictional
Urbanism, Jap Sam Books, Heijningen 2003, p. 190-192.
18

Fig. 53. A. Branzi, Agronica,
1993/1994.
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less space, where the city is represented as a continuous, homogeneous
pattern. In other words, it was a distopic representation of the territorial
development of the capitalist age, which was taking the form of an horizontal, infinite surface: a “machine-city”, as explained earlier, occupying
the territory in an homogeneous, extensive way.
Charles Waldheim interprets the urban projects by Andrea Branzi as a
way to support the investigation on infrastructure and ecology as the two a “weak urbanization” strategy
medium of creation of urban form in the contemporary city. This work
«prefigured the current attention to describing the relentlessly horizontal field condition of the modern metropolis as a surface shaped by the
strong forces of economic and ecological flows».19 Moreover, according to
Charles Waldheim, the No-Stop city can be employed as a model representing, first of all, an «urbanism of continuous mobility, fluidity and flux»
and «an illustration of an urbanism without qualities, a representation of
the “degree-zero” conditions of urbanism».20

19

Ivi, p. 117.

20

Ivi, p. 116.

Fig. 54. A. Branzi, Strjip Philips
Masterplan, 1999.
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According to Charles Whaldheim, the model of city by Ludwig Hilberseimer is based on the idea of relational networks, through which the built
areas would be merged into a combination of natural, productive and rural landscape, constituting a system of relations far more extended than
the one of the traditional, compact city. Quoting Charles Waldheim:
Both Hilberseimer and Branzi chose to illustrate the city as a continuous
system of relational forces and flows, as opposed to a collection of objects.21
In fact, Andrea Branzi further investigated the “weak urbanization” concept with Agronica (1993/94), proposing an idea of an extensive and
adaptable form of urban growth, a sort of rotation strategy responding,
in an agricultural metaphor, to changing needs and season of the development of a city.22 The project named Agronica (1994) represented a
semi-urbanized “agricultural park”, experimenting with mobile construction components (Fig. 53). The Strijp Philips Masterplan in Eindhoven
(1999) is considered as an ideal development of the ideas of Agronica.
The project, similarly to Agronica, depicted a sort of “agricultural park”,
envisioned as an experimental territory, in which movable containers for
programs would accommodate different demands and opportunities (Fig.
54). The infrastructure was designed in a way that would accommodate
the maximum number of spatial configurations.23

21

C., Waldheim, “Weak Work: Andrea Branzi’s “Weak Metropolis” and the Projective
Potential of an “Ecological Urbanism”, in M., Mostafavi, G., Doherty, Ecological
Urbanism, Harvard University, Graduate School of Design, Lars Muller Publishers, Zurich
2010, p. 118
22

K., Shannon From theory to resistance: landscape urbanism in Europe, in Waldheim,
C (a cura di)., The landscape urbanism reader, Princeton Architectural Press, New York
2006, p.153
23
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In order to put the contribution of Charles Waldheim into context,

and proceed with the discussion on the idea of the city as a networked
system, it is necessary to mention the historical and cultural environment
in which Andrea Branzi developed his projects. In fact, as anticipated in
section 1.1. and 1.2, many new theories for urban design were advanced
in the 1960’s. In general, it was pursued a diversification from the theories
of the Modern Movement, and a positive critique to the present urban
conditions. In fact, the post-war reconstruction and the following urban
expansion determined issues in terms of urban planning: matters of environmental quality, of energy and water supplying, the topic of the quality
of the built environment, and a constantly growing population necessitated to be confronted.
			

Many architects responded by abandoning traditional practic-

es, «either to resort to direct social action or to indulge in the projection
of architecture as a form of art».24 In the case of the English Archigram
group, the avant-garde futurist architecture group of the 1960s, they produced Neo-Futurist images and were interested by a «space-age imagery». the role of infrastructure in the
Archigram was formed in 1960 within the Architecture Association school

city

in London by six architects and designers: Peter Cook, Warren Chalk,
Ron Herron, Dennis Crompton, Micheal Webb, and David Greene. The

24

K., Frampton, Modern Architecture, A Critical History, Thames & Hudson, London
2007, (1st ed. 1980), p.280.

Fig. 55. Archigram, “Plug-in
City”, 1964.
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vision of this group is represented into one of his most significant work:
the plan for “Plug-In City”, (1964) invoking a debate on technology and
society, challenging the standards of the architectural discourse of that
time. “Plug-In City” offered a new approach to urbanism, by reversing
the Japanese Metabolism group

traditional perceptions of infrastructure’s role in the city. In particular, this
provocative project suggested a utopical city, with a central infrastructural
mega machine on which modular residential units would “plug in”. This
kind of city was continuously evolving and growing in size, and would
move on giant cranes (Fig. 55).
			

According to Kenneth Frampton, this was influenced by «the

technocratic ideology of the American designer Buckminster Fuller and
to that of his British apologists John Mc Hale and Reyner Banham».25
Moreover, the work of Archigram was close to the work of the Japanese
Metabolism group. This group reacted to the pressures of Japanese population growth, and started, since 1950’s, to propose adapting mega structures where the living cells would be constantly growing in response to
the pressures of demographic growth. Not many Metabolic concept were
realized: among others, the Kikytake’s Sky House of 1958, and the Korkawa’s Nagakin bachelor capsule tower, in Ginza, Tokio, in 1971. This group
declined in 1970, and the attention passed to a new Japanese group named
New Wave, which became known through the work of Arata Isozaki, and
Kazyuo Shinoara. Kenneth Frampton explains the relationship between
the work of Isozaki and the European avant- garde of the Archigram
group:
Isozaki came to the fore internationally in 1968 when he contributed a critical exhibit entitled “Electric Labyrinth” to the the 14th Triennale in Milan.

25

K., Frampton, Modern Architecture, A Critical History, Thames & Hudson, London
2007, (1st ed. 1980), p. 281.
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Conceived as a multi-media presentation of the apocalyptic significance of
the Hiroshime disaster, this tour de force comprising randomly operated pivoting screens and back-projected images establishing Isozaki’s standing with
the European avant-garde. The Milan Triennale brought him into contact
with Archigram and Hans Hollein, and therefore his work displayed certain
aspects of these influences.26
Moreover, the Japanese New Wave, as well as the Archigram group, had
abandoned the hope to construct a meaningful relation between the oneoff building and the urban fabric as a whole.
			

Another urban model employing both the concept of “network”

and the landscape project is the Continuous monument by Superstudio “indeterminancy and optimum
(1966). This project was representing, as explained by Kenneth Frampton,

flexibility”

a form of a “Continuous Monument” «as a mute urban sign, producing a
series of vignettes illustrating a world in which consumer goods had been
eliminated. Their work varied from the projection of vast impenetrable
26

Ivi, p. 283.

Fig. 56. Superstudio, Continuous
Monument, 1966.
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megalith, faced in mirror-glass, to the depiction of a science-fiction landscape in which nature has been rendered benevolent. In short, the quintessential anti-architectural utopia» (Fig. 56). 27
According to Kenneth Frampton, the Centre Pompidou in Paris (1977)
represented a realization of the technological and infrastructural rhetoric of Archigram, representing a design approach based on «indeterminacy and optimum flexibility».28 According to Kenneth Frampton, this
approach was employed as well in the design of the English New Town
a network of landscaped routes
configured on topography

named Milton Keynes (1972) by the architects Llewelyn-Davies Weeks
Forestier-Walker and Bor. This city was based on a irregular street grid
that was placed over the agrarian landscape. Its irregular network was
configured after the topography, and, moreover, it allowed growth. In fact,
Milton Keynes is considered by Kenneth Frampton as a open-ended planning model. 29
			

In order to let the reader understand the discussion, I will provide

a short description of the planning project of Milton Keynes. The main
focus of this project was on grid road system, which was developed as a
network of fully landscape routes that employed a grid pattern of approximately 1km intervals and was forming the top layer of the street hierarchy
for both private and public transport. Moreover, there was a separate network of cycle and pedestrian routes, named the “redways”, running alongside the grid-road network roads.
According to Frampton, «this design was another exercise in indeterminacy pushed to absurd. [...] One has no notion of arrival here save for the
graphic indication of the legal boundary, and for the casual visitor Mil-

27

K., Frampton, Modern Architecture, A Critical History, Thames & Hudson, London
2007, (1st ed. 1980), p. 288.
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ton Keynes seems nothing more than a random collection of more or less
well-designed housing estates.[...] Here, needless to say, what boundaries
there are fail to correspond to any perceivable order». 30 Most importantly, the author explains how the structure of the town was influenced by
the planning theories of Melvin Webber, which coined a slogan of “NoPlace Urban Realm”. This slogan, according to Kenneth Frampton, had
stemmed from the Central Place Theory by Walter Christaller, which I
have already reviewed in section 1.1.
			

Through this review, I arrived at a few conclusions. Charles Wald-

heim uses the projects of Branzi and Hilberseimer to define and support a
particular model of city: a dispersed form of urban settlement, developed
through a network of relations across an horizontal landscape. In particular, Charles Waldheim points to these agrarian urbanism precedents in
which the movement network infrastructure and the agricultural produc- the productive landscape as a
tion, in terms of its spatial and ecological aspects, become the formative

“medium” for urban form

element of the peri–urban. These models assume that the city will continue to be decentralized, and that landscape would become the medium of
urban form. In fact, these projects represents large regional networks of
infrastructures that adapt a planned agricultural and urban landscape to
the natural environment. Moreover, through this review of Andrea Branzi
and Ludwig Hilberseimer, Charles Waldheim discusses a form of urban
planning oriented towards the definition of dynamic processes of development, rather than fixed forms over a space. The Landscape Urbanism
theory, in fact, supports a form of “relational urbanism”, with open ended
scenarios of development.
			

Kelly Shannon included the project by Michel Desvigne for the

Lyon Confluence (2001) within the discussion of the idea of an “agricul-

30

K., Frampton, Modern Architecture, A Critical History, Thames & Hudson, London
2007, (1st ed. 1980), p. 286.
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Fig. 57. M. Desvigne, Lyon
Confluence, 2001. Development
of the park over time (T1, T2,
T3, T4)
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tural metaphor”. In particular, the project represented a sort of “rotation
strategy”, in which French landscape architect Michel Desvigne embraced
the “temporal aspect” of urban design by proposing, for the Lyon Confluence area, a series of phases in time rather than a fixed master plan
scheme. Differently from a master planning logic, this approach substituted a process of possible development over time to the disposition of a
series of forms into space (Fig. 57, 58).
The proposal by Michel Desvigne, as introduced earlier, was inserted into
a long sequence of phases, within a project of strategic redevelopment of
the open spaces of the city of Lyon. The Lyon Confluence, a formerly industrial site of 150 hectares, was disconnected from the rest of the city,
even though it is located in a very central area. In fact, it is surrounded by
two rivers - the river Rhone and the river Saone - and the construction of
an highway running parallel to the river Rhone determined the formation
of a barrier on that side of the area. During the ‘70, with a mechanism of
“filtering up” of industrial activities, the area lost its attraction as an industrial site as well. In 1996, a masterplan of the area was commissioned
to Oriol Bohigas, Thierry Melot, and Catherine Mosbach (Fig. 59). The
proposal presented by the team pursued the following strategies: the lib-

Fig. 58. M. Desvigne, Lyon
Confluence, 2001.
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eration of the site from the infrastructural barriers of the highway and
the railway, that had excluded a direct contact from the river Rhone and
a direct connection among the two rivers, and the prosecution, on the
site, of the existing urban texture, with strong urban connotations and
subdivided in blocks. The proposal was approved in 1998, but following
an exhibition in which the project was presented to the public, there were
uncertainties in terms of the economic scenarios, and the temporal aspect
of the project. The development of such a vast area, involving such a long
project, in a closed and concluded shape typical of the master planning,
seemed to be unrealistic. For this reasons, in the year 2000, the city of Lyon
an “infiltration strategy”

appointed urbanist Francois Grether, and Michel Desvigne, who formulated a new proposal for the Lyon Confluence in which the substantial difference from the project of Bohigas was the aspect of “process”. Francois

Fig. 59. O. Bohigas, T. Melot, and
C. Mosbach, Lyon Confluence,
1996.
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Grether and Michel Desvigne developed a system of provisional parks,
without expecting any architectural projects. Instead of proposing a rigid
master plan, the equipe conceived a process of evolutionary occupation

Towards a Gardener’s logic

of land, which exploited the fragmentation of the territory to introduce
gardens and boulevards. In order to avoid a chaos of “terrain vague”, due
to the different times of liberation of the lots from the previous industrial uses, and the processes of implementation and construction, Desvigne
defined a dynamic landscape, which accompanied the redevelopment of
the area by occupying the existing open spaces and the ones liberated over

a “dynamic” landscape

time. Part of the landscaped areas were conceived as “provisional”, in the
sense that they could remain as parks or be converted into areas for construction. For this purposes, they developed a prototype of “green slabs”:
a metallic structure containing a layer of vegetable soil. Plants could grow

Fig. 60. M. Desvigne, Lyon
Confluence, 2001. Provvisory
occupation of the plots.
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through the metallic grid and constitute a mobile landscape, that could
be transported and moved away after its temporary uses. The fragmentation of the existing patterns was reinterpreted and re proposed into an
urban texture in which landscape was associated to housing, as in the area
of South Kensington in London. To conclude, the architect proposed a
“diffuse” landscape project: instead of concentrating all the green areas
into a 30 hectares’ unitary park, Desvigne envisioned a capillar system of
parks, tree nurseries, tree rows, embankments and water infrastructures.
According to Kelly Shannon:
The phasing of this project, as dictated by different industrial parcels made
available for new development at dissimilar periods, led to the evolution of a
“two-speed landscape”. The temporary features instantly enhanced the site’s
public perception [...] Perennial elements such as lines and clusters of trees,
infrastructures and buildings progressively defined the projected spatial configuration31
The next section will discuss the topic of spatial connectivity in terms of
urban form. In other words, it will discuss the way networks of connections generate urban structures. The discussion will be focused on the
movement network infrastructure and the capacity of mobility to produce
a territory. Through this review, the chapter will conclude the theoretical
discussion on the concept of network, and introduce the main topic: the
review of Space Syntax as a set of theories and analysis tools based on
networks.

31

K., Shannon, From Theory to Resistance: Landscape Urbanism in Europe, in C.,
Waldheim, (ed.), The Landscape Urbanism Reader, Princeton Architectural Press, New
York, 2006, p. 156.
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Spatial connectivity and its generative properties of spatial structures in cities
This section focuses on the ways networks of connections generate urban
structures. The way in which connectivity results into the formation of
specific patterns was investigated in many studies related to different fields
of discipline. The first part of this section compares two opposite approaches
in terms of the parameters influencing the formation of networks: the study
named “Occupying and Connecting”, developed by Frei Otto (2009)and
the much older “Central Places Theory” by Walter Christaller (1933) The
second part of this section discusses studies by Robert Mitchell and Chester
Rapkin on urban traffic (1954) and mentions other urban planning studies
defining the interaction between settlement characters and movement data.
This review will suggest that movement among the city is impacted by the
structure of the street network, and that, vice versa, the formation of cities
as spatial and functional entities is related to their patterns of movement.

In the previous sections, I discussed the possibility to interpret the characteristic of a project in the peri-urban territory - as evolutionary, flexible,
and based on an infrastructure of open spaces - through the conceptual
category of the “network”. One question I need to answer now is: what
“network” are we referring to? The Landscape Urbanism considers as
“networks” the armature of interconnections and open spaces defined by
a landscape project, as well as the existing landscape infrastructures that
can provides a specific framework for an urban project. These infrastructures consist of the agricultural landscape, the natural landscape, the hydrological system - including rivers and water channels.
			

Previous studies have investigated the possibility of deriving prin- the formation of urban patterns as

ciples explaining the formation of urban patterns in terms of their systems

“systems of connections”

of connections. Among the others, the work of Frei Otto (2009) on networks and self-organizing systems - carried out while in the Institute for
Lightweight Structures in Stuttgart – presents an “organic” approach to
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the issues of “spatial connectivity”. This study, named Occupying and Connecting,1 researched possible “natural principles” behind the formation of
spatial patterns. This work, in other words, explored fundamental topic
“natural principles” behind spatial
connectivity

about space: how it is occupied and how it is connected. The introduction

Fig. 61. F. Otto, Occupying and
connecting, 2009. The territory.

1
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to the book presents, as a statement, the purpose of the research:

F., Otto, Occupying and connecting. Thoughts on territories and spheres of influence
with particular reference to human settlements, Axel Menges, Stuttgard and London 2009.

Spatial connectivity and its generative property of spatial structures in cities

Knowledge of the self-perpetuating processes of the natural occupation of
points, lines, areas and spaces would have to be a fundamental requirement
of any town planning. It is quite clear that few planners are familiar with
them. Planning means applying knowledge. Architecture and planned towns
come into being by arranging familiar things. Researching the processes of
occupying and connecting in nature and technology requires a fresh start,
with observations, experiments, and the development of explanatory models.2
In particular:
Nets, paths, connections, nodes and occupied areas run all through our natural and technical environment, creating and influencing it3
			

The hypothesis was that the overlay of networks would organi-

cally combine into optimized systems. Following this hypothesis, the architect derived concepts from the study of materials behaviours, by using
physical tests and comparing the abstract organizations emerging through
these tests to real landscape patterns.
			

For the development of this study, Frei Otto didn’t use a com-

puter. The book, in fact, is illustrated with hand sketches and photos of
the experiments, for which he used magnetic needles, polystyrene pieces
floating on water, soap bubbles, and so on (Fig. 52). Through these experiments, Frei Otto explored dynamic processes leading to the formation of
territories and to their patterns of interconnections (Fig. 51). For instance,
the author developed a study with magnets (Fig. 53), that were put in wa-

2

F., Otto, Occupying and connecting. Thoughts on territories and spheres of influence with
particular reference to human settlements, Axel Menges, Stuttgard and London 2009, p.6.
3

Ibid.
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Fig. 62. F. Otto, Occupying
and connecting, 2009. The
experimental apparatus.
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in which the number of lines connecting all points would be a minimum,
as compared to the total area. According to the author, the regularities
derived by the physical tests could explain the formation of a particular
kinds of territory.
			

The much older Location Theory by Walter Christaller, which I

have reviewed in section 1.1., investigated as well possible regularities into
the spatial distribution of cities, but putting it in relation to human activi- study on “spatial distribution” in
ties. In fact, as explained earlier, the Location Theory by Walter Christaller

relation to human activities

(1933)1 related the formation of specific networks to the economic and
social patterns. In particular, Walter Christaller approximated the layout
Fig. 63. F. Otto, Occupying
W., Christaller, Central places in Southern Germany, Prentice- Hall, Inc., Englewood and connecting, 2009. The
Cliffs, N.J. 1966.
experiment with magnets.
1
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activities on a territory to a series of geometrical principles and represented them in diagrams. In other words, according to this study, specific social, demographic, and economic factors would determine the formation
of specific patterns. As mentioned earlier in section 1.1, many planning
studies stemmed from this advancement in terms of geographical sciences, especially in the United States. An American economist, Walter Isard,
summarized this very important shift of perspective in a book named Location and Space Economy: a general theory relating to industrial location,
market areas, land use, trade, and urban structure (1956).1According to
Peter Hall:
Between 1953 and 1957, there occurred an almost instant revolution in human geography, and the creation, by [Walter] Isard, of a new academic discipline uniting the new geography with the German tradition of locational
economics2
			

In 1954, Robert Mitchell and Chester Rapkin, who were col-

leagues of Walter Isard at the University of Pennsylvania, developed a
study researching the relation between movement and urban patterns. In
the relation between movement
and urban patterns

particular, the two analysts published a book suggesting that urban traffic
patterns were a direct and measurable function of the pattern of activities
- and thus land uses – that generated them (Fig. 53).3 This study employed
1

W., Isard, Location and Space Economy: a general theory relating to industrial location,
market areas, land use, trade, and urban structure, the M.I.T. press, Cambridge (Mass.)
1956, cit. in P., Hall, Cities of Tomorrow. An Intellectual History of Urban Planning and
Design in the Twentieth Century, Basil Blackwell, Oxford 1989, p. 327.
2

P., Hall, Cities of Tomorrow. An Intellectual History of Urban Planning and Design in the
Twentieth Century, Basil Blackwell, Oxford 1989, p. 327.
3

R.B., Mitchell, C., Rapkin, C., Urban Traffic: A Function of Land Use, Columbia
University Press, New York cit. in P., Hall, Cities of Tomorrow. An Intellectual History of
Urban Planning and Design in the Twentieth Century, Basil Blackwell, Oxford 1989, p.
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the data-processing powers of the computer, which allowed to predict
scientifically the urban-traffic patterns. It was applied first in the Detroit
Metropolitan Area transportation study in 1955, but it became soon «a
standardized methodology, first across the United States, then across the
world».4

328.

Fig. 64. R. Mitchell and C. Rapkin,
P., Hall, P. Cities of Tomorrow. An Intellectual History of Urban Planning and Design in Urban Traffic: a Function of
Land-Use, 1989.
the Twentieth Century, Basil Blackwell, Oxford, 1989, p. 328.
4
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The study was heavily engineering-based and followed a standard-

ized sequence. First of all, the researchers would set explicit goals and objectives in terms of the performance of the urban system. Then, the system
would be analyzed in terms of its existing state: inventories were taken in
terms of traffic flows data (Fig. 54) and the activities giving rise to them.
From this data, there would be derived mathematical models establishing
relationships in precise mathematical form. Then, there were made forecasts of the future state of the system, based on the mathematical formulas obtained by the model. Very importantly, «alternative solutions could
Fig. 65. R. Mitchell and C. Rapkin,
Urban Traffic: a Function of
Land-Use, 1989.
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be designed and evaluated in order to choose a preferred option. Finally,
once implemented, the network would be continually monitored and the
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system modified as necessary».1
			

This study represents an attempt to integrate the analysis of traffic

to the analysis of urban patterns. The mobility is intended as functional to
the development of human activities. In fact, it suggests that movement movement flows as impacted by
among the city is impacted by the structure of the street network, and

the structure of the network

that, vice versa, the formation of cities as spatial and functional entities is
related to their patterns of movement. As explained by Peter Hall:
At first, these relationships were seen as operating in one direction: activities
and land uses were given; from these, the traffic patterns were derived. So
the resulting methodology and techniques were part of a new field, transportation planning, which came to exist on one side of traditional city planning.
Soon, however, American regional scientists suggested a crucial modification: the locational patterns of activities – commercial, industrial, residential – were in turn influenced by the available transportation opportunities;
these relationship, too, could be precisely modelled and used for prediction;
therefore the relationship was two-way, and there was a need to develop an
interactive system of land-use-transportation planning for entire metropolitan or sub regional areas.2
In the following decades, the relationship between infrastructures and settlement patterns was approached through the elaboration of mathematical models of simulation. The quality of these models was to describe
and present the observed systems in an objective, scientific manner. The
simulation models could be implied for the analysis of existing patterns
and for the simulation of possible design scenario. This allowed to take de

1

P., Hall, Cities of Tomorrow. An Intellectual History of Urban Planning and Design in the
Twentieth Century, Basil Blackwell, Oxford, 1989, p. 328.
2

Ibid.
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cisions in terms of urban design and urban planning, by analysis a series
of options of possible scenarios.
			

Micheal Wegener (2004) summarizes the activity-based mod-

el introduced by Robert Mitchell and Chester Rapkin into the “land
the “land-use-transport feedback
cycle”

use-transport feedback cycle” (Fig. 55).1 The scheme pictured how the
land-use patterns influence the localization of settlements that in turn
generate movements and demand the construction of infrastructural systems in support to the expanding movement networks. To put it simply,
the networks influence accessibility, that, in turn, conditions land use. To

networks influence accessibility
which determines land-uses

summarise, the study attributed to the settlement configuration a strong
influence on the movement flows. According to the author:
The recognition that trip and location decisions co-determine each other and
that therefore transport and land-use planning needed to be coordinated,

1

Fig. 66, M. Wegener, Land-use
transport feedback model, 2004.
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quickly spread among American planners, and the “land-use feedback cycle”
became a commonplace in the American planning literature. The set of relationship implied by this term can be easily summarised as follows:
-The distribution of land uses, such as residential, industrial or commercial,
over the urban area determines the locations of human activities such as
living, working, shopping, education or leisure.
-The distribution of human activities in space requires spatial interactions or
trips in the transport system to overcome the distance between the locations
of activities.
-The distribution of infrastructure in the transport system creates opportunities for spatial interactions and can be measured as accessibility-The distribution of accessibility in space co-determines location decisions
and so results in changes of land-use system.2
More recent studies investigated the influence of personal choice on
movement behaviours. For instance, the University of Aalborg developed
a series of researches published into papers named Urban Land Use, Mobility and Theory of Science- Exploring the potential for Critical Realism in

the influence of personal choice
on movement behaviour

empirical research (2002), Residential Location Affects Travel BehaviourBut How and Why? The case of Copenhagen Metropolitan Area (2005), and
Accessibility, activity participation and location of activities. Exploring the
links between residential location and travel behaviour (2006). This research confirmed the relationship of mutual influence between transport
and organizational patterns of cities but introduced the idea that even if
settlement patterns can contribute to influencing mobility, they are not

2

M, Wegener, Overview of land use transport feedback models in D., A., Hensher et al.
(eds.), Handbook of Transport Geography and Spatial Systems. Volume 5: Handbook in
Transport, Elsevier, Oxford, p. 129.
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portation and the organization of urban space, and introduces the distinction between “necessary causes” and “concurrent causes” to urban traffic.
The settlement patterns belong, according to this study, to the second category: they can orient the distribution of traffic but they cannot explain
all travelling behaviours.1 Mobility, in fact, is influenced both by factors
related to singular individuals (resources, lifestyle, preferences), and by
factors related to context (the physical structure of the city, the characteristics of the movement network infrastructures, and the social patterns).2
Even though the study accounts for personal choices, the urban configuration is considered as the main influence on movement patterns. In fact,
in terms of, for instance, the choice of a residential area among others, the
user would recognize and prefer the specific lifestyle of that area. In thissense, personal choices would not limit the recognition of the correlation
between urban structure and the movement patterns.3
			
the relation between traffic
studies and social sciences

Mimi Sheller and John Urry published a paper named The new

mobilities paradigm (2006), in which they described the effect of the radical transformation of contemporary society on the planning disciplines.
According to the two authors, researches on mobility patterns have overcome the traditional separation between traffic studies and social sciences:

1

P., Naess, O.B., Jensen Urban Land Use, Mobility and Theory of Science- Exploring the
potential for Critical Realism in empirical research, “Journal of Environmental Policy and
Planning”, 4(4), 2002, p. 295-311 cit. in T., Congiu, Mobilità e progetto territoriale della
città, Franco Angeli, Milano 2011, p. 28.
2

P., Naess Residential Location Affects Travel Behavior- But How and Why? The case of
Copenhagen Metropolitan Area, “Progress in Planning”, 63 (2), 2005, p. 167-257, cit. in
T., Congiu, Mobilità e progetto territoriale della città, Franco Angeli, Milano 2011, p. 28.
3

P., Naess Accessibility, Activity Participation and Location of Activities. Exploring the
Links between residential location and travel behavior, “Urban Studies”, 43 (3), 2006, pp.
627, 652, cit. in T., Congiu, Mobilità e progetto territoriale della città, Franco Angeli,
Milano 2011, p. 29.
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Partly as an effect a “mobility turn” is spreading into and transforming the
social sciences, transcending the dichotomy between transport research and
social research, putting social relations into travel and connecting different
forms of transport with complex patterns of social experience conducted
through communications at a distance. It seems that a new paradigm is being formed within the social sciences: the “new mobilities” paradigm. Some
recent contributions to forming and stabilising this new paradigm include
contributions from anthropology, cultural studies, geography, migration
studies, science and technology studies, tourism and transport studies, and
sociology.4
			

According to the authors, social sciences «ignored of trivialized

the importance of the systematic movements of people for work and family life, for leisure and pleasure, and for politics and protest. The paradigm
challenges the ways in which much social science has been “a-mobile”.
Even while it has increasingly introduced spatial analysis, the social sciences have still failed to examine how the spatiality of social life presuppose [...] both the actual and the imagined movement of people from
place to place, person to person, event to event».5
			

There is now a recognition of the spatial outcome of social activi- the spatial outcome of social acti

ties. Moreover, mobility is involved into the analysis of complex systems.6

vities

The idea of cities as “system” has been discussed earlier in section 1.1.,
when discussing the ideas of Fritjof Capra, and in section 1.2 when describing the third urban model by Kevin Lynch, defined as a complex,
dynamic and adaptive system rather than a static entity. Most importantly,

4

M., Sheller, J., Urry The new mobility paradigm, “Environment and Planning”, A, 38,
p.208.
5

Ivi, p.209.

6

Ivi, p.216.
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The mobilities paradigm indeed emphasises that all places are tied into at
least thin networks of connections that stretch beyond each such place and
mean that nowhere can be an “island” [...] The claim to a “new mobilities
paradigm is not simply an assertion of the novelty of mobility in the world
today, although the speed and intensity of various flows are greater than before than before [...]. It is rather part of a broader theoretical project aimed
at going beyond the imagery of “terrains” as spatially fixed geographical
containers for social processes, and calling into question scalar logics such as
local/global as descriptors of regional extent.1
This new paradigm proposes as well a new relation between society and
space through the interpretation of the city as a “network” In fact, instead
of considering as distinct entities “places” and “people travelling to places”:
places are this not so much fixed as implicated within complex networks
the relation between society and
space through the interpretation
of the city as a “network”

by which hosts, guests, buildings, objects, and machines are contingently
brought together to produce certain performances in certain places at certain times [...] Social life thus seems full of multiple and extended connection
often across long distances, but these are organized through certain nodes.
Mobilities thus entail distinct social spaces that orchestrate new forms of
social life around such nodes.2
			

To conclude, contemporary urban environments require a focus

on the formation of relational networks at the macro scale. The spaces
of the flows constitute the main setting of this connectivity and, as just

1

M., Sheller, J., Urry The new mobility paradigm, “Environment and Planning”, A, 38,
p.216.
2

146

Ivi, p. 213.

Spatial connectivity and its generative property of spatial structures in cities

explained, present generative properties in terms of urban spatial structures and settlement patterns. In the debate on finding new methods, and
new categories for the design of the contemporary city, the capacity of
mobility of producing new territories requires a focused understanding.
When attributing this morpho-generative role to the movement network
infrastructures, we confer to the infrastructural system the capacity of
giving order, by reorganizing existing territorial relationships or provid- the capacity of mobility of
ing principles for possible new settlement formations. In this case, inter

producing new territories

connectivity becomes a structural factor that allows a territory to start off
with a developmental process. Accessibility and localization are strategic
factors, and, in terms of urban form, influence the way the movement network creates distinct urban structures and spatial configurations at the
macro-scale. 1 To summarise, the idea of the city as a network provides a
paradigm through which understanding the existing patterns, and, at the
same time, innovative processes of spatial organizations in contemporary
cities take place through interventions on the movement network infrastructures.
			

The planning studies commented in this section analysed how

and to what extent movement among the city is impacted by its spatial
structures. But then, when attempting to put in relation the movement
data to the personal choice of the users, these studies could not explain
certain movement patterns. For this reason, there was the assumption that
movement among the city is impacted by its spatial structure and by personal choices, but not a clear view of the weight of each of this two factors
in the patterns of movement in cities. This question seemed unresolved,
as it was not clear how to extract cognitive information from aggregate
flows. Moreover, these planning studies derive their findings from a com-

1

T., Congiu, Mobilità e progetto territoriale della città, Franco Angeli, Milano, 2011, p.
11-18.
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plex and very technical set of analysis on traffic data, which, from the
point of view of a designer, can be hardly intelligible, as it seems difficult to reach an understanding of the spatial implications of these data.
According to these observations, it is necessary to research a theory and
analysis method that can be applied to analyse the geometric and topological features of urban networks- as in the study by Frei Otto- and put them
in relation to the way people actually move in the city.
			

Space Syntax, a set of theories and analysis tools based on move-

ment networks, unfolds the relation between movement flows and settlements, and contributes to the understanding of cities as networks. More
specifically, through the concept of spatial configuration, it interprets the
reciprocal influence of the network of spaces of a city and its movement
patterns, and investigates the mechanism through which this relation articulates the patterns of growth of the urban environment. Considering that
the main hypothesis of this research is that cities develop with different
forms of urban growth in their peri-urban landscape in relation to specific
social and economic patterns, I will test Space Syntax as a tool explaining the relation between the formation of specific urban patterns and the
human factors through the configurational properties of the movement
network.
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PART II
SPACE SYNTAX: A THEORY AND A TOOL
FOR READING THE “NETWORK”
This chapter introduces Space Syntax as a fundamental contribution to the
analysis of cities. Even if the incremental processes behind the formation of
cities are very difficult to model, the theory of Space Syntax provides us a
way to look at cities as spatial objects constituting networks of relations. It
confirms, on one hand, the fundamental proposition that movement among
the city is impacted by the structure of the network, and can explain, on the
other hand, how the formation of cities as spatial and functional entities is
related to their patterns of movement and co presence. The first section will
propose a short presentation of the origins of the theory of Space Syntax and
a review of its foundational literature. The second section will describe the
model of city as a “movement economy” The third section will review the
methodology of analysis of the urban form with Space Syntax.
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The origins and foundational literature of Space
Syntax: a short presentation
This section proposes a short presentation of the origins and the foundational
literature of the theory of Space Syntax. In the first part of this section I will
discuss three papers by Bill Hillier, named “The man-environment paradigm
and its paradoxes” (1973), “In defence of Space” (1973), “How is design
possible” (1974). Through these papers, Bill Hillier argues for the necessity
of an analytical theory for design, explaining the relation between man and
its built environment through the paradigm of space. The second part of this
section will present two books by Bill Hillier, considered as the foundational
literature of Space Syntax: The Social Logic of Space (1984) and Space is the
Machine (1996).

a configurational theory of the
built environment

Conceived by Bill Hillier in the late 1970s, Space Syntax is defined as “a
configurational theory of the built environment” and provides a set of
techniques for analysing architectural and urban spaces. It considers spaces
as networks for the understanding and the analysis of cities. Among all
studies on accessibility, which use the street network as the basis for their
analysis, the particularity of Space Syntax is the way it uses the concept of
configuration to investigate the underlying structures of architectures and
cities and to relate it to the social and economic patterns.1
As I have explained earlier in section 1.1., the 1970s observed
the advancement of the network sciences and the so-called “system
revolution”. Within this progression in terms of the planning disciplines, a
new conception of city was emerging. Cities were observed and analyzed as

cities as complex systems of flows
and networks

complex systems of flows and networks, responding with feedback circles
to any possible interventions. Within this theoretical context, Bill Hillier
was investigating as well the notions of “organism” and “environment”,

1

B., Hillier, and L., Vaughan, The city as one thing, in “Progress in Planning”, 67 (3),
London 2007.
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constituting the base paradigms of many Architecture theories. In
particular, in the paper named “The man environment paradigm and its
paradoxes” (1973), Bill Hillier argued for the necessity of a relevant theory a theory for environmental
for environmental analysis. The “man-environment” paradigm appeared

analysis

to Bill Hillier as problematic, containing anomalies that brought, within
research, to irresolvable paradoxes. According to the author, it was the
concept of “environment” that necessitated to be further explicated.
In the paper named “In defense of Space”,2 Bill Hillier discussed
the book by Oscar Newman Defensible space, and argued against the
social theory of “territoriality”, explained as follows:
The concept of territoriality has been offered as yet another “behavioural the concept of “territoriality”
universal”. Summarised roughly, it asserts that social space is the result of
“territorial” behaviour by individuals, groups and whole societies, originating
in the need to define and defend space in much the same way as animals,
and to do so competitively in the struggle for survival: of course, in the case of
humans, space is heavily symbolic, because human mark out their territory
with symbols to warn others away. The aggregation of individual and group
territorial behaviours leads, it is claimed, to a social/spatial situation which
can be in balance or out of balance, in much the same way as an economywhich is similarly the result of both individual and corporate action. 3
The territoriality appeared as a universalistic theory, linking individual
psychology to an emergent social order. According to Hillier, the book
Defensible Space, by Oscar Newman, explained that «architecture has
contributed substantially to the breakdown of “law and order” in American

2

B., Hillier, In defense of space, in “RIBA Journal (Royal Institute of British Architects
Journal)” , London November 1973, pp. 539- 544.
3

Ivi, p. 540.
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cities, because architects [...] have ignored the “territorial” bases of human
spatial behaviour inherited, with modification, from our animal past.
Design leads to crime [...] But architects, argues Newman, can begin to
make amend for the damage they have unwittingly caused in the pursuit
of ‘compositional’ rather than ‘organic’ (yes, that again) solutions, by
learning to design defensible space»4. Bill Hillier quotes Oscar Newman,
who claims that:
by grouping dwelling units in a particular way, by delimiting path of
movement, by defining areas of activity and their juxtaposition with other
areas, and by providing for visual surveillance, one can create - in inhabitants
and strangers – a clear understanding as to the function of space and who
are its intended users. This will be found to have led to the adoption by
residents, regardless of income level, of extremely potent territorial attitudes
and self policing measures.5
According to Bill Hillier, the statistic correlation of crime rate and design
appeared as incorrect from a scientific point of view. Moreover, the
theory itself seemed very weak when applied to human behaviours. The
territoriality theory had been applied to explain the form of early and
primitive settlements, but it fails when applied to society at large. It is
incorrect to pursue a form of «architecture as a prop to social order», as the
very built forms that Newman was criticising were themselves conceived
within «the same kind of debate about the use of design to achieve social
order and control».6
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Bill Hillier recognized the need to research the relations between the built
environment and society. In fact, he declared that «the last two decades
have seen a flowering of studies of the origins and morphology of built

relation between society and built
environment

forms in relations to the society that created them». Most importantly, Bill
Hillier focused on urban space: it is the way buildings are put together
that determines the complexity and intensity of the urban experience. The
theories based on territoriality, according to Hillier, failed into discovering
how «urban space construct a functional and semantic field of such
greatness and density that it is one of the more pleasurable experiences
known to man to walk through it, or live in it»7. In fact:
This has relatively little to do with the appearances of individual buildings,
but with how buildings are put together, and how they are allowed to
aggregate and form the patterns of urban space that are so familiar to our
intuition, yet so difficult to reproduce.8
In 1974, Bill Hillier published a paper named “How is design
possible?”9, in which he provided definitions for the concept of “design” the concept of “design”
and of “theory”. According to Bill Hillier,
Design is a relatively simple set of operation carried out on a highly complex
structures, which are themselves simplified by ‘theories’ and modes of
representation. The analysis strongly suggests that if design method is to be
improved then it is more important to study the environment itself than how

7

B., Hillier, In defense of space, in “RIBA Journal (Royal Institute of British Architects
Journal)” , London November 1973, p. 540.
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designers design.10
In the first part of this paper, Bill Hillier advanced again the need for
a theory of architecture, explaining the characteristics of the built
environment rather than the way designers operate on it. For this purpose,
the author provides a definition of the concept of “theory”, as «an abstract
model which predicts that such observables and such relations will occur».
Moreover, he explains that good theories are, themselves, redundant, in
the sense that they «render data obvious which a “bad” theory renders
contradictory or disconnected».11
Bill Hiller put a distance between the kind of theory he was pursuing and
the “systematic design” methods. According to the author:
any “rational” approach to design must seek to generate the solution as
far as possible from an analysis and synthesis of problem information and
constraint. The penalty of not following this “rational” procedure is that bad
old imagistic methods of design will be perpetuated. Rationality in design
was virtually equated with purging the mind of preconceptions.
the “pre-structures” of design

In a previous paper, Bill Hillier had explained that the designer’s “prestructures” were not an undesirable phenomenon, but the very basis
of design.12 In fact, it is due to these pre-structures that it is possible to
identify issues and then solve them in terms of design. In fact, the author
recognized the necessity to develop a scientific framework, a theory, that
10

B., Hillier, A. Leaman, How is design possible, in “Journal of Architectural and Planning
Research” , 3 (1), London 1974, pp. 4-11.
11
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B. Hillier, J., Musgrove, and P. O’ Sullivan, Knowledge and Design, EDRA 3, 1972
cit. in. B., Hillier, A. Leaman, How is design possible, in “Journal of Architectural and
Planning Research” , 3 (1), London 1974.
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would make this formulation as “nearly obvious”.
In order to describe the internal models that designers apply to genotypes and phenotypes
the understanding of the environmental reality, Bill Hillier, in the paper
named “How is design possible”, defined the two concepts of “genotypes”
and “phenotypes”. In order to explain this in practical terms, he employed
the example of the army. According to Hillier, the army daily organization
is a simple and repetitive procedure, which constructs an «observable
environment which is unfolded based on a set of instructions in the army
manual or in standing orders».13 Moreover, all army camps will show both
similarities and differences in terms of their organizations. The source of
similarities will be the set of rules and instructions embedded into the
army regime, while the differences will derive from the local constraints
and contingency.
This example, according to Bill Hillier, illuminated «certain pervasive
properties of cultural form».14 In particular:
Deep cultural structures may be transmitted unchanged through several
generations, yet produce great variety at the observable level. Such underlying
stable structure correspond to what biologists call “genotypes”, as compared
to a “phenotype”, which is a variably developed observable form. In the army
example, the genotype is the information carried in the instructions and
embedded in the instrumental set; the phenotype is the observed layout and
activity of the camp.
In order to avoid confusion with biological terms, Hillier renamed the
genotypes and phenotypes as “g-models” and “p-models”. The g-models g-models and p-models

13

B., Hillier, A. Leaman, How is design possible, in “Journal of Architectural and Planning
Research” , 3 (1), London 1974, p. 4.
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are unconscious: they operate in support of design as well as for the
interpretation of the built environment. In the words of the author, «they
act as theories of the artificial system they interpret».15 The fact that these
pre-structures become “automatic” and unconscious, in the mind of the
designer, leads to some confusion as the designers when he tries to explain
them. In fact, according to Bill Hillier, «in any analysis of how design is
formally possible such structures are of the outmost importance».16 In fact:
Design is therefore both the transmission (g-models) and transformation
(p-models) of pre-structure, a process of elaboration and discovery, within
which every solution might be unique.17
As a conclusion, the most important factor influencing design is the way
designers develop internal models, allowing an understanding of their
environmental reality.18
In 1984, Bill Hillier and Julienne Hanson published The social logic
of space.19 The introduction to the book presented the main argument,
which is that space is both a functional and cultural entity. In fact, buildings
space is both a functional and
cultural entity

are physical objects, with certain characteristic and a certain form. Most
importantly, buildings create space. According to Bill Hillier, the ordering
of space is the purpose of a building. In particular:
it is space that create the special relation between function and social

15

B., Hillier, A. Leaman, How is design possible, in “Journal of Architectural and Planning
Research” , 3 (1), London 1974, p. 5.
16
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1988.
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meaning in buildings. The ordering of space in buildings is really about the
ordering or relations between people. [...] Architecture is not a “social art”
simply because buildings are important visual symbols of society, but also
because, through the ways in which building, individually and collectively,
create and order space, we are able to recognize society: that it exists and has
a certain form.20
Moreover, Bill Hillier presented again, as in the papers reviewed previously,
the “paradox of the description”. According to the author, issues emerge
when trying to understand building and describing them analytically. This
is because:
In talking about buildings, we need not only to talk about objects, but also
about systems of spatial relations.21
The complications of talking about spatial relations derive from the fact
that:
Relations, it seems, are what we think with, rather than what we think of. So
it is with buildings. Their fundamental properties - their ordering of space buildings as systems of spatial
into relational systems embodying social purposes – are much easier to use

relations

and to take for granted than to talk about analytically.22
According to Bill Hillier, many theories talk about questions of style, or if
they approach space, they provide critiques at the level of the individual

20

B., Hillier, J., Hanson, The social logic of space , Cambridge University press, Cambridge
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space, instead of approaching the system of spatial relation which
constitutes a building or settlement.23 To summarise, Bill Hillier advanced
the need to develop a theoretical discipline studying space. In fact, the
several attempt to describe space within the anthropological sciences
had failed to describe space in itself: for instance, anthropological studies
attributed to external determinative factors – such as climate, topography,
technology, or ecology – the reason for the formation of specific patterns
and arrangements of villages in South America or Africa.24 Space, in this
case, resulted as a “by-product” of some external factors. According to
Bill Hillier, a new theory of space, first of all, «must establish for space
a “descriptive autonomy”. [...] Second, it must account for wide and
a “descriptive autonomy” of space

fundamental variations in morphological types, from very closed to very
open patterns, from hierarchical to non-hierarchical, from dispersed to
compressed, and so on».25
In the rest of the introduction to The social logic of space, the author
reported and expanded the discussion on territoriality that I have already
described earlier when reviewing the paper named “In defence of space”.
In the first chapter, named “The problems of space”, the author expanded
the discussion on describing space, as a material realm, as related to
society, which is an abstract realm of social relations and institutions. The
necessity to establish a relation between a material and a non-material
entity can be resolved, according to Bill Hillier, by resolving two problems
of description: «society must be described in terms of its intrinsic spatiality,
space must be described in terms of its intrinsic sociality». In this sense, the
aim is to build «a broad theory of the social logic of space, and the spatial

23

B., Hillier, J., Hanson, The social logic of space, Cambridge University press, Cambridge
1988, p. 3.

160

24

Ivi, p. 4.

25

Ivi, p. 5.

The origins and foundational literature of Space Syntax: a short presentation

logic of society».26 For this purpose, Hillier re-proposed the discussion on a theory of the social logic of space
the genotypes and phenotypes as presented in the paper named “How is
design possible”, which I have already reviewed.
The second chapter of the book, named “The logic of space”,
introduced the idea of «a new concept of order in space [...] by showing
experimentally that certain kinds of spatial order in settlements can be
captured by manual or computer simulation».27 Anyway, according to the
author himself, the second chapter shows severe limitations in terms of its
theoretical explanations. Apart from the explanation of the basic syntactic
notions of “symmetry-asymmetry” and “distributed-non distributed”, the
author himself recommends the reader to proceed to the next chapter.
The third chapter of The social logic of space, named “The analysis
of settlement layout”, approached the analysis of settlements layouts.
Through a series of concepts, attempting to describe spatial systems
of relations, that have been later developed and updated. In fact, some
of these concepts – such as the interpretation of the settlement as a bipolar system, arranged between the primary cells or buildings (houses
etc) and the carrier, which is the world outside the settlement – are not
used anymore. For the purpose of this study, I will move on to those
concepts that were maintained, further developed and contributed to the
advancement of a space syntax theory and its set of analysis tools.
First of all, according to Bill Hillier, settlement analysis raised a
problem in terms of representation. It was necessary to develop a form the problems of representation of
of «objective representation, of the open space system of a settlement,

a settlement layout

both in terms of itself, and in terms of its interface with the closed
elements (buildings), and in such a way as to make syntactic relations
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identifiable and countable».28 The author then presented a basic model of
representation and analysis of settlements named “alpha-analysis”. First of
the “alpha-analysis”

all, the book shows a ground plan of a town named “G” in the Var region of
France, and the “negative” of the same map, showing the open spaces of the

Fig. 1. The small town of G in
the Var region of France (top);
The open space structure of
G (bottom); Axial map of G
(right).Any point in space can
be seen to be part of a linearly
extended space, indicated by
a line showing the maximum
“axial” extension of that point in
a straight line.
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system (Fig. 1). The objective of the analysis is to show how this system of
open spaces is constructed. The negative diagram shows, according to the
author, a set of irregular intersecting rings forming a kind of a “deformed
grid”. At a closer look, «the space system seems like a beady ring system,

28
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The origins and foundational literature of Space Syntax: a short presentation

in that everywhere space widens to form irregular beads, and narrows to
form strings, at the same time joining back to itself so that there are always
choices of routes from any space to any other space».29 In other words,
any points in space can be seen to be part of a linearly extended space,
indicated by a line showing the maximum “axial” extension of that point
in a straight line. Moreover, the point is also part of a “fully convex fat
space”.
According to the authors, both kinds of extension could be objectively
represented. In particular, they provide a definition for the “axial map”:
An “axial map” of the open space structure of the settlement will be the least
set of such straight lines which passes through each convex space and makes the “axial map”
all axial links.30
The author introduced as well two crucial concepts:

29

Ibid.

30
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The “description” of a space will be the set of syntactic relations, both
of buildings and other spaces, that defines a particular space, while the
“synchrony” of a space will be the quantity of space invested in those
relations.31
In other words, the axial map provided a representation of the urban
space, that can be consequently described and analyzed as a system of
syntactic relations (Fig. 2). The analysis of the relations, at the time of
“The social logic of space”, was approached through of properties named
“symmetry-asymmetry” and “distributedness-nondistributedness”. This
properties have been later developed into other measures of accessibility
of the system, named Integration and Choice, which will be reviewed later
when explaining the current methodologies of Space Syntax.
What constituted a permanent development in terms of the
analysis techniques, is that the system of axial and convex spaces was
Fig. 2. Ordnance Survey map of
Barnsbury area, North London
(left); Axial map of Barnsbury
(right).
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transcribed in a “graph”, which is «a representation in which small circles
represent the spaces, and lines joining them represent their relations».32 the “graph”
This will be fully explained when reviewing Space is the Machine.
The following section of this chapter, named “A procedure for
analysis”, presented a series of analysis employing the axial map as a base
and a series of formulas for the calculation of properties named: “axial
articulation”, “axial integration of convex spaces”, “grid axiality”, among
others.33 According to the authors, the axial maps could show “numerical
properties”. For instance, the one of the “axial connectivity”: one could
write on each line of the axial map the number of other lines it intersects34
(fig. 3). Another notable concept in terms of the theoretical advancement
of Space Syntax, which will be reviewed later in this section, is the “depth
from Y values”: it is possible to write on each line of the axial map the
number of steps it is from the point “Y”. The procedure is to write in first
all the lines 1- deep, then all those 2-deep, and so on. The point “Y” is
given the value 0.35.

32
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Fig. 3. Numbered axial map of
G . One could write on each line
of the axial map the number of
other lines it intersects.

165

SPACE SYNTAX: A THEORY AND A TOOL FOR READING THE “NETWORK”

Moreover, this section introduced a definition and a formula for the
the “relative asymmetry” or
“measure of Integration”

“relative asymmetry”, or otherwise named “measure of Integration” that
can be calculated for each line of the system. In the words of the authors:
Relation of depths necessarily involve the notion of asymmetry, since spaces
can only be deep from other spaces if it is necessary to pass through intervening
spaces to arrive at them. The measure of relative asymmetry generalises this
by comparing how deep the system is from a particular point with how deep
or shallow it theoretically could be – the least depth existing when all spaces
are directly connected to the original space, and the most when all spaces
are arranged in a unilinear sequence away from the original space, i.e. every
additional space in the system adds one more level of depth. To calculate
relative asymmetry from any point, work out the “mean depth” of the system

the “mean depth” of the system
from a space

from the space by assigning a depth value to each space according to how
many spaces it is away from the original space, summing these values and
dividing by the number of spaces in the system less one (the original space).
Then calculate relative asymmetry as follows:
Relative asymmetry= 2 (MD-1)/k-2
Where MD is the mean depth and k the number of spaces in the system.
This will give a value between 0 and 1, with low values indicating a space
from which the system is shallow, that is a space which tends to integrate
the system, and high values a space which tends to be segregated from the
system. Relative asymmetry (or relative depth) can therefore be thought of
more simply as the “measure of integration”.36
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The following part of this section developed further analysis on axial maps
based on the integration values. In the following chapters, moreover, the
author applied the analytic methods to building interiors, as he considered
buildings as different in kind to settlement structure, and not simply the
same kind of structure at a smaller scale. For the purpose of this study,
I will not review these parts. Instead, I will proceed by introducing the
second foundational book of Space Syntax, which is named “Space is the
Machine”.
Space is the Machine37 was published in 1996 by Cambridge

Space is the Machine

University Press. It built on the theory of society and space introduced
into The social logic of space (1984), which had introduced a new theory
of space as an aspect of social life. With Space is the Machine, Bill Hillier
proposed to outline a complete configurational theory of architecture and
urbanism. In the introduction to the book, the author explained that since
the publication of The social logic of space, many advancement have been
made in terms of the theory of Space Syntax and its analytical tools. In
particular:
Since then, the theory has developed into an extensive research programme
into the spatial nature and functioning of buildings and cities, into computer
software linking “space syntax” analytic tools with graphical representation
and output for researchers and designers, and into an expanding range
of applications in architectural and urban design. During this time, a
large number of articles, reports and features have appeared, theses have
been written in many universities using the theory and methods of “space
syntax”, and research have been initiated in many parts of the world into
areas as diverse as the analysis of archaeological remains and the design of

37
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hospitals.38
Moreover, according to Bill Hillier, many theoretical advancement have
been obtained, as well with the development of new techniques for the
representation and the analysis of space with the computer. The concept
the concept of “configuration”

of “configuration” has been put at the centre of the theory. To be precise,
configuration means, simply, relations taking into account other
relations».39 The space syntax research community has developed a kind

the “configurational analysis”

of analysis named “configurational analysis”, which employs a series of
techniques that were built on the idea «to show the elusive “pattern aspect”
of things in architecture and urban design into the light of the day, and to
give quantitative expression to the age-old idea that it is “how things are
put together” that matters. [...] Architectural and urban design, both in
their formal and spatial aspects, are seen as fundamentally configurational
in that the way the parts are put together to form the whole is more
important than any of the parts taken in isolation.40
In the introduction, the author declared that the aim of the book was to
bring together some of the recent development in applying configurational
analysis to issue of architectural and urban theory into a single volume.41
Moreover, he presented the discussion on the concept of “theory” that
I have already reviewed earlier with the paper named “How is design
possible?”.42 According to the author, theories that are more normative
than analytic are not advancing a real understanding of architecture and
urban form. In fact,
38
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The word “theory” is used not in the common architectural sense of seeking
some set of rules which, if followed, will guarantee architectural success,
but in philosophical and scientific sense that theories are the abstractions

the definition of “theory”

through which we understand the world.43
Moreover, many architectural theories tend to borrow concepts from other
disciplines, including engineering, biology, psychology, social sciences,
linguistic and semiology, and most recently of all from literary theory. A
configurational theory on architecture would provide a remedy to both
these issues. In fact, the theory of space syntax has been developed, in the
words of Bill Hillier, as «genuinely analytic and internal».44
The book is divided into four parts. In the first part, named “Theoretical
Preliminaries”, Bill Hillier attempted to answer these questions: what is
architecture, and what are the theories needed in architecture? In particular,
the first chapter is named “What architecture adds to buildings”. In this
chapter, the author proposed once again a discussion on the concept of
“space” as a common ground for architecture and society. According to the
author, «buildings constitute the social organization of everyday life as the

the concept of space as a common
ground for architecture and
society

spatial configurations of space in which we live and move, and represent
social organization as physical configuration of forms and elements
[...] Both social dimensions of building are therefore configurational
in nature».45 Moreover, Bill Hillier provided a full explanation of the
conceptualization of “space” within the theory of space syntax.46 According
to the author, it is difficult to conceptualize space as a thing in itself. By
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quoting René Descartes,47 the primary property of physical objects is their
«extension». In particular:
After examination we shall find that there is nothing remaining in the idea
of a body excepting that is it extended in length, breadth and depth; and this
is comprised in our idea of space.48
Space is, according to Hillier, «extension without objects [...] a metric
background to the material objects that occupy space».49 Moreover, as
already explained when reviewing The social logic of space, «space is more
than a neutral framework for social and cultural forms. It is built into those
very forms».50 In general, space itself is considered as “configuration”, and
«the relation between the space and social existence lies in the relation
between configuration of people and configuration of space».51 In other
words:
We should therefore in principle expect that the relation between people and
space, if there is one, will be found at the level of the configuration of space
rather than the individual space.52
The author explained the conceptualization of space within the space syntax
theory by proposing an example of analysis. With this example, Hillier
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introduced another foundational notion of space syntax, and defines the
“justified graph”. The image published proposed three courtyard buildings
(fig. 4). The column on the left shows their physical elements – the plan the “justified graph”
of the buildings – while the column on the right show their corresponding
spatial patterns. When observing the plans of the three buildings, we note
that they are identical in terms of the size and location of the “cells” –
the rooms – and they differ only in terms of the openings within each
cell. The explanation that follows proves that, from the point of view of
people using the space, the spatial pattern, or “configurations”, are very
different, as it is the pattern of “permeability” created by the disposition of
the entrances that changes. The way to capture these differences is a device
called “justified graph”, or “J-graph”. As explained by Bill Hillier:
In this we imagine that we are in a space which we call the root or base of the
graph, and represent this as a circle with a cross inscribed. Then, representing
spaces as circles, and relations of access as lines connecting them, we align
immediately above the root all spaces which are directly connected to the
root, and draw in the connections. These are the spaces at “depth one” from
the root. Then an equal distance above the “depth one” row we aligh the
spaces that connect directly to the first row spaces, forming the line of “depth
two” spaces, and connect these to the depth one spaces, and so on. [...] The
resulting j-graph is a picture of the “depth” of all spaces in a pattern, from a
particular point in it.53
According to the author, this procedure could be developed starting from
any space in the system, which would tell us about the layout of the system
from that particular point of view of that space. This allows to discover a
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Fig. 4. The concept of
“configuration” as represented
by the “justified graph”.
The image shows three courtyard
buildings. The column on the left
shows their physical elements –
the plan of the buildings – while
the column on the right show
their corresponding spatial
patterns. The spatial pattern,
or “configurations”, are very
different, as it is the pattern of
“permeability” created by the
disposition of the entrances that
changes. The way to capture
these differences is a device
called “justified graph”, or
“J-graph”. As explained by Bill
Hillier:
In this we imagine that we are in
a space which we call the root or
base of the graph, and represent
this as a circle with a cross
inscribed. Then, representing
spaces as circles, and relations of
access as lines connecting them,
we align immediately above the
root all spaces which are directly
connected to the root, and draw
in the connections. These are
the spaces at “depth one” from
the root. Then an equal distance
above the “depth one” row we
aligh the spaces that connect
directly to the first row spaces,
forming the line of “depth two”
spaces, and connect these to the
depth one spaces, and so on. [...]
The resulting j-graph is a picture
of the “depth” of all spaces in a
pattern, from a particular point
in it.
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property of space, both of buildings and of settlements, which is the key to
the concept of spatial organization:
The pattern of space not only looks different, but it is actually different when
justified from the point of view of its different constituent elements.54
Following the explanation of the j-graph, Bill Hillier provided an example
of the relation between space and society, and introduced, with another the concept of “integration”
example, the concept of “Integration”, which was anticipated in The social
logic of space, as I have reviewed earlier. By studying the floor plans of a
French house and drawing their justified graph, the author demonstrates Fig. 5. The layout of a house
that the “sale commune” has a fundamental property, which is that the looks more or less integrated
from different points of view.

number of space to pass through to go from the sale commune to all other The “total depth” is defined

as the sum of the topological

spaces makes a total that is less than from any other space (Fig. 5). In other depth from any a node to all the
words, the sale commune has less “depth” than any other space in the others. The value of the “total

depth” changes for every space

complex. This means that it is more “integrated” than the other spaces in in the system. The less depth
the system. In the words of the author:
54
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from the complex as a whole,
the more integrating the space.
Every space can be assigned,
consequently, an “integration
value”.
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The general form of this measure is called “integration”, and can be applied
to any space in any configuration: the less depth from the complex as a whole,
the more integrating the space, and vice versa. This means that every space
in the three complexes can be assigned an “integration value”.55
Following, Bill Hillier continued to discuss the idea of the
“transmission” of culture through buildings understood as spatial
objects. As explained earlier when discussing the concept of genotypes
and phenotype within the review of the paper named “How is design
possible”, configuration is handled unconsciously in the human mind,
and in nature. According to Hillier, there are hidden structures in the
human minds within the design disciplines that «have the nature of
configurational rules, telling us how things are to be assembled, and work
below the level of consciousness».56 Consequently, it is difficult to “talk”
about it. In fact, Bill Hillier defines configuration as “non-discursive”.
In the words of the author, «configuration seems to be what the human
configuration as “non-discursive”

mind is good at intuitively, but bad at analytically».57 The author brings
as another example the vernacular architecture. According to the author,
these ideas connecting the spatial aspect of buildings to society do not
mean that buildings of the same type and culture will be identical with
each others. In the case of vernacular architecture, the builder manages to
«make a building as a complex relational structure through which culture
is transmitted, while at the same time creating what will often be a unique
individual building».58 These buildings show a combination of common
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B., Hillier, Space is the Machine, Cambridge University press, Cambridge 1996, p.
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structure and surface variety: the social knowledge operates into forming
complex configurational ideas at the non-discursive level. These are used
as rules, tacit and taken for granted, allowing the manipulation of the
spatial and formal arrangements in the surface level.59
The theory of space syntax itself should be analytical and nondiscursive, as explained in the second chapter of Space is the Machine,
named “The need of an analytic theory of architecture”. According to
the author, «design is the process of seeking, fixing, and representing a
realisable concept of a building from an idea of a building».60 Architectural
theories, on the other hand, constitutes the attempt to subject a nondiscursive aspect of space and form to a rational analysis, which allows to
extract principles that can guide design. For the purpose of this discussion,
Bill Hillier compares the theories in art to the scientific theories. On
the one hand, «theory in arts are not analytical or normative. They are
primarily about supporting the creative process, that is, in essence, about
“possibility”».61 Opposite to an art, architecture produces objects that are
used by people. For this reason, an architecture is a «prediction of people
in relation to a building». For this reason, it is needed an analytic theory, the need of an “analytic theory”
which is analogous to a scientific theory. Theories in science, according to

instead of a “normative theory”

the author, are «sets of general, abstract ideas through which we understand
and interpret the material phenomena the world offers to our experience».
Theories of architecture are both normative and analytical. They require
the same generative power of the theories in art, and at the same time
an understanding of the phenomenon of space and the way people use
it. According to Bill Hillier, architecture theories have been too strongly
normative and too weakly analytic. Many theories, including the ones of
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Modernism, have been focused on prescribing rules for design, rather
than interpreting and dealing with the existing urban reality. Normative
theories in architecture presents a range of solutions, or types, as examples
to follow.62 In the generative phase, as anticipated earlier when discussing
the paper named “How is design possible?”, it is required an abstract or
genotypical ideas opening up realms of possibility.
In particular, an analytic theory would derive from the interpretation
of reality: noting a certain kind of phenomenon, which constitutes
a “regularity”, and implying that this regularity hides an “underlying
invariance” in the process giving rise to that phenomenon, as explained
earlier when discussing genotypes and phenotypes.63 According to the
author, «the surface regularity are the starting point of theory, but not
the theory itself». They are the object of a theory: what it is needed is
«a model of the structure of the process which might account for these
regularities».64
Configuration represents a “non-discursive” regularity. Having understood
the need for an analytic theory of architecture, this has to pursue «a “nonconfiguration as a
discoursive” regularity

“non-

discursive technique”, that is, a technique for handling those matters of
pattern and configuration of form and space that we find it hard to talk
about». 65 In other words:
To bring to light non-discursive regularities, we need non-discursive
techniques for the description of either spatial patterns or formal patterns
(or conceivably both) which are committed to any particular type of spatial
or formal configuration or pattern, and which are capable of general
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application to describe all possible types of pattern.
As presented by the author, the following chapter, named “Nondiscursive techniques”, introduced a series of techniques for the analysis
of configuration. These have been used for many years, according to Bill
Hillier, to discover many aspects of the configurational aspects of space
and to develop a corpus of material forming the base for a general theory
of Space Syntax. The rest of the book is dedicated to showing the progress
made until 1996 within the theory and the analysis tools of Space Syntax.
For the purpose of this research, I will focus on the space syntax theory
on cities, which considers spaces as networks for the understanding
and the analysis of urban patterns. In particular, the following section
will review the fourth chapter of Space is the Machine, named “Cities as
movement economies”, together with a selection of academic papers and
publications - by Bill Hillier, Bill Hillier and Shinichi Ilda, Alasdair Turner,
Bill Hillier and Laura Vaughan, among others - that have contributed to
the advancement of the space syntax theory on cities and its set of analysis
tools.
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The analysis of the urban form as a representation
of a «movement economy»
Space Syntax contributes to the understanding of urban growth and to the
categorization of different settlement patterns by analysing cities as relational
networks. The first part of this section discusses the main postulates of the
space syntax theory, which is that «space is the common ground for the
physical and social city. The physical city is a complex pattern of space,
while all social activity and interaction happen in space».1 This relation is
expressed through the concept of “spatial configuration”, which represents
the complex of simultaneous relations among the various part of a system.
Based on the concept of configuration, the theory of space syntax explains,
on the one hand, the relation between the feature of the network and the
movement flows in cities - the “theory of the natural movement” - and, on
the other hand, the way the formation of cities as socioeconomic entities
derives from the way the street connectivity is articulated in the system – the
theory of “cities as movement economies”. The conclusive part of this section
will begin to describe the set of techniques through which space syntax,
based on these two foundational theories on movement, analyses the level of
“connectivity” of an urban system.

The previous section introduced the main postulate of Space Syntax, which
is that building and cities can be represented as spatial configurations. In
the introduction to Space is the Machine, Bill Hillier defined configuration
as «relations that take into account other relations».2 When developing
this concept within the formulation of a space syntax model of urban
space, the configuration of a city was defined as the way each individual
space is related to all other spaces of the system. The city is, according to

1

B., Hillier, and L., Vaughan, The city as one thing, in “Progress in Planning”, 67 (3),
London November 2007, p. 207.
2

B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge 1996.
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Bill Hillier, a «large, apparently complex physical object»3 conceptualized
as a spatial network, which corresponds to its pattern of connections.
This urban network has a certain geometry and a certain topology. These the structure of the“urban
features determine its structure, which is not considered as a background

network”

for human activities.4
As described into The social logic of space, the built environment and the
society express their relation through the formation of specific spatial
patterns. In the same way, the space syntax model of the urban space is
intrinsically involved into the way people use the city. In general terms,
this relationship between space and society provides the basis for a
quantitative approach on how the formation of cities determines and, at
the same time, is determined by the way people use the space.
In order to present the space syntax theory on cities, this section will review,
first of all, the chapter named “Cities as movement economies” which is
part of the book named Space is the machine by Bill Hillier. Moreover, I
will discuss a selection of publications by various authors, including Bill
Hillier. These researches contributed, together with the foundational
books named The social logic of space5 and Space is the machine6, to the
development of a space syntax model of city, and consist of a series of
academic papers and one textbook. The academic papers are: The city as

3

B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge 1996, p. 111.
4

B., Hillier, and L., Vaughan, The city as one thing, in “Progress in Planning”, 67 (3),
London November 2007, p. 205, S., Psarra, and C., Kickert, Detroit, the fall of the public
realm: the street network and its social and economic dimensions from 1796 to the present,
paper presented at the 8 International Space Syntax Symposium, Santiago de Chile, PUC,
2012.
5

B., Hillier and J., Hanson, The social logic of space, Cambridge University Press,
Cambridge 1984.
6

B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge 1996.
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one thing7 (2007) by Bill Hillier and Laura Vaughan, Network effects and
psychological effects: a theory of urban movement8 (2005) by Bill Hillier
and Shinichi Iida, Normalizing least angle choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space9
(2012) by Bill Hillier, Tao Yang, Alasdair Turner, and From Axial to RoadCentre Lines: A New Representation for Space Syntax and a New Model of
Route Choice for Transport Network Analysis (2007) by Alasdair Turner.
The textbook is named Space Syntax methodology and was published in
2013 by Kinda al Sayed, Alasdair Turner, Bill Hillier and Alan Penn.
In the book named Space is the Machine (1996), Bill Hillier
introduced the section named “Cities as movement economies” by
claiming the need for a deeper understanding of the urban phenomenon,
and explaining the relation between “the physical city” and “the functional
city”. In the words of the author:
What is unclear is what we mean by a better understanding. Physically,
cities are stocks of buildings linked by space and infrastructure. Functionally,
the “physical city” and the
“functional city”

they support economic, social, cultural, environmental processes. In effect,
they are means-ends systems in which the means are physical and the ends
functional. Our most critical area of ignorance is about the relation of means
to ends.10

7

B., Hillier, and L., Vaughan, The city as one thing, in “Progress in Planning”, 67 (3),
London November 2007, pp. 205- 230.
8

B. Hillier, and S., Iida, Network effects and psychological effects: a theory of urban
movement, In: van Nes, A., (ed.) Proceedings of the 5th Space Syntax Symposium,
Volume 2., Techne Press, Amsterdam 2005. pp. 553-564.
9

B. Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space, in “The Journal
of Space Syntax”, (3) 2, London 2012, pp. 155- 193.
10

B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge 1996, p. 111.
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In the paper named The city as one thing (2007), Bill Hillier and Laura
Vaughan updated this concepts by defining the two aspects of urban form
as “two cities”, that employ “space” as a common ground establishing their
relation:
The city is two things: a large collection of building linked by space, and a
complex system of human activities linked by interaction […] We call them
the physical city and the social city. Space syntax began from the observation
that space is the common ground of the physical and social city.11
According to Bill Hillier, there is a “form-function gap” in terms of
disciplines. As he explained in the section named “Cities as movement
economies” from Space is the machine (1996), planners analyzes the city
while the urban designers are focused on design only.
Moreover, there is a matter of scale: the first ones observe the urban
forms as macro-scale systems, while the latter operate at the scale of the
“place”, which is more localized.12 As explained earlier in section 1.1., it is
important to develop an understanding of cities as “global phenomenon”, cities as “global phenomenon”
in order to track specific urban spatial patterns and to avoid interpreting
unintelligible, local urban forms as fragments. Bill Hillier explains that
«places are not local things. They are moments in large-scale things, the
large scale things we call cities. Places doesn’t make cities. It is cities that
make places».13
Bill Hillier discusses as well the urban models developed since

11

B., Hillier, and L., Vaughan, The city as one thing, in “Progress in Planning”, 67 (3),
London 2007, p. 205.
12

B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge 1996, p. 111.
13
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the 1970s and criticises their weaknesses in terms of design proposals. In
fact, the urban models developed using computers have dealt with cities
at a scale «far above the level at which most interventions are made».14
According to the author, the physical city is very difficult to model, and
it is necessary to develop a model that accounts for the complexity of the
urban phenomenon, which is «a rather disorderly outcome of small-scale,
incremental changes, which accumulate over time to produce patterns
with neither geometrical nor functional simplicity, [...] The incremental
processes by which economic and social processes create the city’s physical
and spatial patterns seem in themselves to be quite complex, involving
feedback and multiplier effect, and interaction between scales».15
In the section named “Cities as movement economies”, Bill Hillier
continued the analysis by explaining the relation between the physical city
and the functional city through the space:
All functions relate to the form of the city through two generic factors: how
we as individuals find the city intelligible, and how we move around it.16
What the author is saying is that the way people use the urban space is
represented by the patterns of movement and “co-presence”. In the paper
named “The city as one thing”, Bill Hillier and Laura Vaughan explained
that «we should think of space not as a background of human activity, as
we think of it as the background to objects, but as an intrinsic aspect of
everything human beings do. People move in lines and interact in convex
spaces». (Fig. 6) According to the authors:
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B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge 1996, p. 111.
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Movement is essentially linear, interaction requires a convex space in which
all points can see all others, and from any point in space we see a variably movement is essentialy “linear”
shaped, often spiky, visual field we call an “isovist”.
The way Space Syntax conceptualizes the city as a network of spaces will be
explained later in this section when approaching, in detail, the techniques
of the “spatial configuration analysis”.
In Space is the machine (1996), Bill Hillier explained as well that
the relation between spatial configuration and movement patterns is of a
mutual influence:
The fundamental correlate to spatial configuration is movement. [...]
Movement largely dictates the configuring of space in the city, and in terms
of the effects of spatial form, in that movement is largely determined by
spatial configuration.17
In order to explain how the configuration of the urban street network
influences the patterns of movement in cities,18 Bill Hillier developed the
17

B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge 1996, p. 113.
18

B., Hillier, and S., Iida, Network effects and psychological effects: a theory of urban
movement, In: van Nes, A., (ed.) Proceedings of the 5th Space Syntax Symposium,

Fig. 6. All function relates to the
form of the city through the way
people find the city intellegible
and move around it. In particular,
people move in lines, interact
in convex spaces, see changing
visual fields as they move around
built environments.
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the “theory of natural movement”

fundamental “theory of natural movement”19 of Space Syntax. In particular,
Bill Hillier and Shinichi Iida researched the relations between street
networks and the movement flows, and published the results into a paper
named Network effect and psychological effects: a theory of urban movement
(2005). This study was based on the hypothesis that there is a recognized
correlation between the configurational patterns of a city or part of it, and
the movement flows. The question this study was trying to answer was:
is this correlation determined by cognitive factors or by «mathematically

the “network effects”

probable “network effects”, that are emergent statistical effects [derived]
from the structures of line networks, independent of the psychology of
navigational choices»?20 In order to respond to this question, the study
necessitated of a method to extract cognitive information from movement
flows. Hillier and Iilda compared movement flows data to a series of
analysis on the urban network, and demonstrated that it was the structure
of the network to determines movement flows. The method employed by
this study will be reviewed later in this section when approaching the topic
of the “spatial configuration analysis” and the “definition of distance” in
the urban network.
The theory of natural movement connects to another founding
theory of space syntax, which is known as the “movement economy”
theory.21 To be specific, the understanding of the influence of grids on
movement patterns opened up a discourse on how cities tend to acquire a
Volume 2., Techne Press, Amsterdam 2005, pp. 553-564.
19

B., Hillier, A., Penn, J., Hanson, T., Grajewski, , J., Xu, Natural movement- or,
configuration and attraction in urban pedestrian movement, “Environment and Planning”,
20 (1), 1993, London, p. 29 – 66.
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B., Hillier, and S., Iida, Network effects and psychological effects: a theory of urban
movement, In: van Nes, A., (ed.) Proceedings of the 5th Space Syntax Symposium,
Volume 2., Techne Press, Amsterdam 2005, pp. 553-564.
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structure in relation to their social and economic patterns:
the street network, in both geometrical and topological sense, can be expected, the
through its effect on movement flows, to influence the evolution of land use

theory
economy”

of

“movement

patterns and consequently to the whole pattern of life in the city. 22
Bill Hillier, in Space is the machine (1996), confirmed, first of all, that «the
structure of the urban grid considered purely as spatial configuration,
is itself the most powerful single determinant of urban movement, both
pedestrian and vehicular». According to the author, this relation affects
the distribution of land-use, density patterns, mix of activities:
Because this relation [between the urban network and the patterns of
movement] is fundamental and lawful, it has already been a powerful force
in shaping our historically evolved cities, by its effect on land-use patterns,
building densities, the mixing of uses in urban areas, and the part-whole
structure of a city.23
In fact, particular uses will be placed in very interconnected areas, as
retail and other kind of uses necessitating a high level of accessibility. On
the other hand, those uses will determine a higher density of pedestrian
movement which, in turn, would determine a spatial «multiplier effect»: a the “multiplier effect”
multiplication of uses, density of activities, movement flows.
In this sense, there is a reciprocal influence between space and
movement, which is considered by Hillier as «the most powerful force

22

B., Hillier, and S., Iida, Network effects and psychological effects: a theory of urban
movement, In: van Nes, A., (ed.) Proceedings of the 5th Space Syntax Symposium,
Volume 2., Techne Press, Amsterdam 2005. pp. 553-564.
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in shaping our historically evolved cities».24 Space syntax describes the
formation of the city as the functional shaping of its spatial structure by
movement.25 Bill Hillier explains how some land uses, such as retail, demand
locations that have high potentials for movement due to their position on
the grid, while others, such as residence, move to less movement-rich parts
of the network. According to Bill Hillier and Laura Vaughan (2007), this
the formation of the city as a
“dual process”

creates a dual process. On the one hand, the general structure of the city is
created by a process driven by socio economic factors, which distributes
accessibility in order to enhance movement and co-presence. On the other
hand, another process “filters” those activities that do not demand high
movement ratios, letting the others emerge and form the generic structure
of the city. In Space is the machine (1996), Bill Hillier explained that the
formation of the general structure of cities, in spite of their differences,
tend to follow the same principle: the spatial structure of the network
creates a “movement economy”, in which accessibility maximizes the “byproduct” of movement in order to enhance the multiplier effects.
But how can we define “by-product”? In Space is the machine

the “by-product” of movement

(1996), Bill Hillier provided a definition for this concept through some
practical examples. In particular, if we take a generic trip from A to B, we
consider it to be made of three elements: an origin, a destination, and the
series of spaces that are passed through. The passage through these spaces
is considered as a “by-product” of the movement from A to B.26 As we
know, the configuration of the network influences its movement patterns,
so, depending on the position in the grid, some locations will tend to have
more by-product potentials than others. These locations will attract higher

24
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density of development, which will create a “multiplier effect”, meaning
that the movement flows in that location will increase, attracting, in turn,
more density of uses. When this process becomes particularly intense, the “grid intensification” process
there will be a reduction of the scale of the grid in order to improve local
inter-accessibility. In the words of Bill Hillier:
Now if cities are, as they were always said to be, “mechanism for generating
contact”, then this means that some locations have more potential than
others because they have more by-product and this will depend on the
structure of the grid and how they relate to it. Such locations will therefore
tend to have higher density of development to take advantage of this, and
higher density will in turn have a multiplier effect. This will in turn attract
new buildings and uses. 27
Bill Hillier suggested to consider, as a “negative” example, the area of South
Bank in London. In this area, there are located one of Europe’s largest
cultural complex, a major metro and railway station, important residential
developments and a river way walk. Anyhow, according to the author, the
layout of the area does not allow the formation of the multiplier effects and
the creation of an “urban buzz”. As explained by the author:
Our studies have shown that each of the various constituencies of space users
– travellers, residents, office workers, tourists, concert-goers and gallery
visitors all use space in a different way and, as it were, move through the
area largely on separate routes passing each other like ships in the night. It is
the failure of the configuration of space.28
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As explained in The city as one thing by Hillier and Vaughan,
the dual process determined by the “movement economy” of the city
the “foreground network”

creates, on the one hand, a pattern of linked centres at different scales,
named “foreground network”. On the other hand, it shapes the residential
spaces of a city, creating its “background network”. Differently from the
foreground network, which is structured by socio-economic factors in
order to maximize movement, the background network restricts and
structures movement, as it is shaped by cultural factors. In fact, residential

the “background network”

areas tend to structure relations between the inhabitants, while creating a
gradient from private to public spaces. Moreover, the background network
tends to articulate space in different ways depending on a multitude of
cultural factors. Consequently, the residential space tends to generate
local differences, as the expression of cultural values through space varies
consistently within the same city.29
Moreover, the foreground network differs from the background network
in terms of its geometry and its metric properties. The foreground network
has longer lines, nearly straight connections and route continuity, while
the background network has shorter lines, right angle connections and
more local grid-like structure. For this reason, cities are made of a very
small number of long lines, belonging to the foreground network, and a
very large number of short line, forming the background network. All this
defines a general structure of cities in relation to networks and movement
patterns, providing a framework through which analysing and interpreting
different urban patterns. (Fig. 7)
Space syntax conceptualizes the city as a network of spaces. This
network, as just explained, is strongly related to the way people use it

29

B., Hillier, and L., Vaughan, The city as one thing, in “Progress in Planning”, 67 (3),
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through movement and co-presence. The spatial configuration of a system
is correlated to the patterns of movement throughout all of its parts, and it
is described through certain measures of “relationality”:
Space syntax, in effect, takes certain common measures of relationality in
graphs, and first theorises them in terms of their potential to embody or
transmit social ideas, and then turns them into measures and representations
of spatial structure by linking them to geometric representations of the system
of spaces under examination.30
But how is this “geometric representation” of the system of urban space? As
anticipated earlier when reviewing The social logic of space, Space Syntax
theorizes spatial configuration through “justified graphs”.
In particular, Bill Hiller and Laura Vaughan (2007) explained, in The city
as one thing, that:
The reason configuration matters is that it is able to express the property of
space that, more than any other, is the means by which space both acquires
social meaning and has social consequences: that a spatial configuration not

30

B., Hillier, and L., Vaughan, The city as one thing, in “Progress in Planning”, 67 (3),
London November 2007, p. 207.

Fig. 7. The foreground network
has longer lines, nearly
straight connections and route
continuity, while the background
network has shorter lines, right
angle connections and more
local grid-like structure.
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only looks but is different when seen from different points of view in the
layout.31
In order to explain this property, the authors re-proposed the
concept of the “justified graph”, that I have already reviewed from Space
is the machine in the previous section. In particular, the paper presents a
simpler example than the other one, with one single layout plan (Fig. 8).
Each room, or “cell” has a number to identify it. The two justified graphs
drawn from space 5, on the left, and 10, on the right, look quite different:
the first one is shallow, the second one is deep. The space is the same but
the graphs look different from different point of views. According to the
two authors:
The shape of each graph shows the degree to which we must pass through
other spaces to go from a particular space to all others. This will be high of
low according to whether we have shallow graph, as on the left, or a deep
graph, as on the right. To the degree that the graph from a space is shallow we
say it is integrated, and to the degree that it is deep, segregated.32
To proceed, «space syntax is about applying configurational
measures to the patterns of different geometric elements that are created
by buildings and cities».33 When talking about urban systems, the “spatial
configuration analysis” describes the “connectivity” of an urban system
by identifying the spaces that are more accessible from everywhere else in
comparison to the more segregated ones. This is related to the way people
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actually use the urban network and move around it: for each trip we take,
we select a destination and a series of spaces to pass through to reach our
destination. For this reason, space syntax defines two different components
of human movement, “to-movement” and “through-movement”, and
identify a measure for each of the two:
The measure of accessibility for to-movement of a space is called Integration
measure. The measure of through-movement potential assesses the degree to
which each space lies on simplest or shortest paths between all pairs of spaces
in the systems. In syntax this is called the Choice measure.34
Both the aspect of human movement, the selection of a destination from an
origin and the selection of a route, are expected to have network effects. As
34

Ivi, p. 214.

Fig. 8. A spatial layout both looks
and is different when seen from
different spaces within it.
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anticipated when discussing the “theory of urban movement” developed
by Hillier, “network effects” are defined as the influence of the structure of
the graph, meaning its pattern of nodes and links, on movement flows.35
Consequently, we expect the position of each street in the whole system to
the position of each street in
the system affects its movement
potentials

affect its to- movement and through-movement potentials. For example,
considering to-movement, the choice of a destination will show, first of all,
statistical preference for closer locations. Secondly, it will be influenced by
the level of accessibility of each possible destination in the system. What it
is to be expected as a result of empirical studies on cities, is that accessible
locations will be as well highly desirable destinations, depending on their
configurational position in the complex. Somehow, the to- movement
potentials influence, in turn, the patterns of through- movement potentials,
as the routes leading towards more attractive destinations will be more
used than others.
The paper named “The city as one thing” presented, as an example, a
system of a main street with one crossing street and a series of back street,
we can assume that more people will tend to pass “through” the main street
rather than on the back streets (Fig. 9). The main street is more accessible
than the back streets, so it is easier to get “to”. To summarize, both tomovement and through-movement potentials of an urban space are based

the measures of “Integration” and
“Choice”

on the location of each street in its network, and they can be quantified,
through the spatial configuration analysis of cities, by calculating the
Integration and Choice values.36 According to Hillier and Vaughan, «in
mathematics, the integration measure is more familiar as closeness, or
closeness centrality, but syntactic integration has a little more mathematics
35

B., Hillier, and S., Iida, Network effects and psychological effects: a theory of urban
movement, In: van Nes, A., (ed.) Proceedings of the 5th Space Syntax Symposium,
Volume 2., Techne Press, Amsterdam 2005. pp. 553-564.
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to take out the effect on the measure of the number of elements in the
system.37 The choice measure is known in mathematics as betweenness, or
betweenness centrality, though again the syntactic version of the measure
is calculated in a slightly different (and to our mind better) way».38
But what are these two measures of Integration and Choice applied
to? These two measures, Integration and Choice, are calculated in a
conceptualization of the urban network based on the predominantly
linear nature of urban space.39 In particular, as explained by Bill Hillier Fig. 9. (a) A notional grid
and Laura Vaughan in the paper named “The city as one thing”, people with a horizontal main street,
vertical cross street, side streets

interact in convex spaces, see changing visual fields as they move around and back streets. (b) Notional
grid: pattern of “integration”

built environment, but, most importantly, they move in lines. For this values- or the closeness of each
37

B., Hillier and J., Hanson, The social logic of space, Cambridge University Press,
Cambridge,1984, pp. 108–114, cit. in. B., Hillier, and L., Vaughan, The city as one thing, in
“Progress in Planning”, 67 (3), London November 2007, p. 214.
38

Ivi, p. 214.
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Ivi, p. 215.

line to all others-from dark for
highest through to light for least.
(c) Notional grid: pattern of
“choice” values, or the degree to
which each line lies on simplest
paths from each line to all others,
from dark for highest through to
light for least.

193

SPACE SYNTAX: A THEORY AND A TOOL FOR READING THE “NETWORK”

reason, space in cities is mostly linear – considering streets, boulevards,
avenues – with occasional convex elements - as squares, or, in general,
open public spaces.
Starting from this consideration, as anticipated into The social logic of
space, Space Syntax propose a representation of the street network based
on the longest and fewest lines that could be drawn through the system,40
or, in other words, the longest and fewest lines necessary to connect each
the “axial map”

street to all other street in the system in exam. This “least line map” is
defined as the “axial map”, and form the basis for the spatial configuration
analysis of a city or a part of it. The difference with a road centreline map,
typically used in urban planning as they are the geographical road data
derived from the GIS, is that «the path which continues in the current
direction of a street is, by definition, continuous across a junction. Axial
lines simplify the street network as straight lines that can be differentiated
between transport of pedestrian roads, whereas the centreline includes the
road network only as the transport system».41
Another kind of representation shows another aspect of what
people do in space. As explained by Bill Hillier in Space is the Machine,

the definition of “convexity”

a group of people «will collectively define a space in which all the people
can see each other, and this is a mathematical definition of “convexity” in
space»42. In particular:
[this representation] defines all the points in space, and therefore the
40

B., Hillier and J., Hanson, The social logic of space, Cambridge University Press,
Cambridge,1984, pp. 108–114, cit. in. B., Hillier, and L., Vaughan, The city as one thing, in
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A., Turner, From Axial to Road-Centre Lines: A New Representation for Space Syntax
and a New Model of Route Choice for Transport Network Analysis, “Environment and
Planning”, 34(3), 2007, p. 541.
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potential people, that can be seen by any of the people in the convex space
who can also see each other. We call this type of irregular, but well defined,
shape a “convex isovist”. Such shapes vary as we move about in cities, and
therefore define a key aspect of our spatial experience of them.43
According to Hillier, the space structure of a city, such as a London, is
admittedly highly broken up into “convex” spaces – but there are always
lines which link the convex spaces together, usually several at a time. [...]
because people move in lines, and need to understand lines in order to
know where they can go, this means that the space structure is easily
“intelligible” from the point of view of movement.44
In the social logic of space, Bill Hillier and Julien Hanson explained that,
«although people may not be able to explain why configuration or how
the spaces are laid out is important, they can understand it».45 This can be the concept of “intellegibility”
explained though the property of “intelligibility” of a urban system. In order
to explain this property, Bill Hillier presents an example and reproduce, in
the first chapter of Space is the machine, two different configuration of urban
space to be analyzed in terms of their configurational properties. According
to Hillier, one of the two configurations looks more “urban”, as the blocks
seem more “aligned” than the other one. When experiencing the space, «a
moving observer in either layout would experience continuous changes in
the visibility field, but that the kinds of visibility field experienced in the
first are quite different to those in the second. The apparent difference in

43
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intelligibility in the two layouts will turn out to be related to these formal
differences in the succession of visibility fields»46 Moreover, one of the two
layout is much less integrated than the first, that is, it has much greater total
depth from all spaces to all others. According to Hillier, «we might suspect
that the edge-to–centre integration core structure of the first layout has
much to do with the overall sense of urban intelligibility, and its loss in the
second layout» (Fig. 10). In order to provide a definition:
The property of “intelligibility” [...] means the degree to which what we
can see from the spaces that make up the system – that is, how many other
spaces are connected to – is a good guide to what we cannot see, that is, the
integration of each space into the system as whole. An intelligible system is
one in which well-connected spaces also tend to be well-integrated spaces.
An unintelligible system is one where well-connected spaces are not well
integrated, so that what we can see of their connections misleads us about
the status of that space in the system as a whole.47
Recent advancements of space syntax proposed the use of the “segment
the use of the “segment map”
instead of the “axial map”

map” made of segment lines instead of the “axial map”, made of axial lines,
as a basis for the configurational analysis of the urban network. The paper
named From Axial to Road-Centre Lines: A New Representation for Space

the “segment angular analysis”

Syntax and a New Model of Route Choice for Transport Network Analysis
(2007), by Alasdair Turner, explains the procedure for a configurational
analysis named “segment angular analysis”, measuring the pattern of

the “segment line map”

accessibility of the urban space. Starting from the axial map, each axial
line is separated into segments at the point where it intersects with

46
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another axial line: the result, called “segment line map”, forms the basis for
the segment angular analysis. The “street segment between junctions” is
taken, in other words, as the fundamental element of the urban network.
The analysis measures how accessible is each street segment from all other
street segments in the system.48
In a network considered as a graph, there will be a tendency towards a
certain pattern of movement which reflects, as a “network effect” the
spatial configuration of the graph, and the configurational properties
which produce this are exactly reflected in the syntactic measures of Fig. 10. One of the two
configurations

looks

more

Integration and Choice. But in real urban spaces, movement is influenced “urban”, as the blocks seem more
by distance and how people conceptualize it.49 For this reason, the analysis “aligned” than the other one.

When experiencing the space, «a

can measures the values of Integration and Choice for all segments of the moving observer in either layout

would experience continuous

system, allowing three definition of distance between each street segment changes in the visibility field, but

that the kinds of visibility field
experienced in the first are quite
48
Al-Sayed, K, Turner A, Hillier B, Iida S, Penn A. Space syntax methodology, Bartlett different to those in the second.
The apparent difference in
School of Architecture, UCL. London, 2014.
intelligibility in the two layouts
49
B., Hillier, and S., Iida, Network effects and psychological effects: a theory of urban will turn out to be related to
movement, In: van Nes, A., (ed.) Proceedings of the 5th Space Syntax Symposium, these formal differences in the
succession of visibility fields.
Volume 2., Techne Press, Amsterdam 2005, pp. 557.
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and all others: topological, metric, geometric/angular.50
In particular, the three definition of distance are described as follows:
-metric: measuring the distance in metres between the centre of a segment
and each segment of its neighbouring system
the three definitions of distance:
metric, topological, geometrical or
angular

-topological: assigning a value of 1 if there is a change of direction between
a segment and a neighbouring segment, and 0 if not.
-geometrical or angular: assigning the degree of the angular change of
direction between a segment and a neighbour, so straight connected are 0
valued and a line is a sequence of 0-valued connections.51
Technically, measuring the Integration value of a street segment means
capturing how close it is to all others in the system, under each definition
of distance. Measuring the Choice value of a segment means calculating
how many distance-minimizing path, between every pair of segments, the
segment in exam lies on, under each definition of distance.52
Through the measurement of the values of Integration and
Choice of all segments of a system, the outcome of the analysis is a model
of the urban network based on spatial configuration, and defining the
distribution of accessibility throughout the whole system. The distribution
of accessibility is represented with a colour coding, in a range from red
(high values of Integration or Choice) to blue (low values of Integration
or Choice). By applying each of the three definitions of distance, the
calculation of the values of Integration and Choice in the whole system for
50
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each street segment, will produce different analysis of the street network.
In particular, by using metric distance the analysis will result into a system
of “shortest path” or “least length” paths, with topological distance it will
result into a system of “fewest turns” paths, with geometric or angular
distance the analysis will show a system of “least angle change” paths.53
Moreover, the calculation of the Integration and Choice measures can
be applied at any radius from each segment. In other words, the analysis
defines Integration up to a certain metric distance away, and choice for
trips up to a certain length. This allows to capture both local and global
structure in the urban network, corresponding to different scale of
movement potential in the network.54 For instance, using radius n means
calculating the Integration or Choice value at the radius of the whole city,
and predicting the large scale movement. In other words, the map will pick
up the real main movement arteries of the system. Using radius 1000, on
the other hand, means calculating the Integration or Choice value at the
radius of 1 km, observing the fine scale structure for local movement. In
the case of the city of London, for example, this radius will pick up the
structure of “urban villages” and the links between them. A radius of a
walkable distance is 800 metres while larger radius capture scales between
the walkable scale of neighbourhood and that of larger areas. The choice of
radius should be made according to the research focus and the particulars
of the urban system in question (Fig. 11).
According to Bill Hillier and Laura Vaughan, correlations can be
found between the values of Integration and Choice obtained through the
configurational analysis using the axial map, and the movement ratio of
53
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Fig. 11. Distribution of global
integration (Radius = n) in the
City of London (top); Radiusradius integration map (Radius=
12) of Shiraz, Iran in 1920
(bottom).

200

The analysis of a urban form as a representation of a “movement economy”

the area in exam. In the words of the authors, «by applying the Integration
and Choice measure to the axial map, and correlating the spatial values
with observed movement rates, we commonly found that somewhere
between 60% and 80% of the difference in movement flows along lines
could be accounted for in terms of the configuration of the grid itself».55
As for the “segment angular analysis”, Bill Hillier and Shinichi
Iida developed an empirical study, presented in the paper named Network
effects and psychological effects: a theory of urban movement,56 in which
they varied the distance concept within different analysis of the street
network. This had the scope to understand which definition of distance
the real movement would correspond to into a urban system. In other
words, it would allow to understand how people conceptualize distance
when moving through cities. In the words of the authors:
The technique we propose to extract cognitive information from real flows
is to take urban street network and subject them to different mathematical
interpretations according to how distance is defined, then to explore how
well the different interpretations correlate with real movement patterns. 57
For this purpose, the study compared real movement data of four areas
in the city of London - Barnsbury, Clerkenwell, South Kensington, and
Knightsbridge - with the values of Integration and Choice calculated with
each definition of distance. (Fig. 12) As explained by the authors, «the
street network for each observation area was embedded in a contextual
55
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Integration

Choice

Geometric
distance

Topological
distance

Metric
distance

Fig. 12. The study compared real
movement data of four areas in
the city of London - Barnsbury,
Clerkenwell, South Kensington,
and Knightsbridge - with the
values of Integration and Choice
calculated with each definition
of distance (top).
The tables showed that
correlation between vehicular
and pedestrian flows and
the values of Integration and
Choice within the analysis of
the street network was best
with the analysis made with the
topological definition of distance
- “fewer turns” - followed by
the analysis made with the
geometric definition of distance“least angle change” (bottom).
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network of 3 - 3.5 km radius, and analysed using the segment network
representation».58 Each area was analyzed in terms of its Integration value

58
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and its Choice value under each of the three definition of distance. For
instance, the results for the area of Barnsbury corresponded to six different
maps, the upper row showing the Integration values, the lower row the
Choice value. According to the authors, «translating the numerical result
of the analysis into images of the network, with segments coloured in
bands of value for each measure, from red to least distance through to dark
blue for most, we find first that the different interpretation [of distance]
give different pictures of the “structure” of the network, some slight,
some more substantial».59 In particular, the tables showed that correlation
between vehicular and pedestrian flows and the values of Integration and
Choice within the analysis of the street network was best with the analysis
made with the topological definition of distance (fewer turns) followed by
the analysis made with the geometric definition of distance (least angle
change).
The difference in correlation between movement and spatial connectivity
– calculated through the Integration and Choice value – cannot be
accounted as “network effects”, since «in each case the representation of
the street network and its graphs are identical, and all that differs is the
mathematical interpretation by varying the concept of distance».60 If fact,
the difference in correlation are determined by the different mathematical
interpretation corresponding to different ways people conceptualize
distance. In the words of the authors:
It is then an unavoidable inference that people are reading the urban network
in geometrical and topological rather than in metric terms.61
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This study made an objective definition of how human nature
conceptualize distance when moving through a city, and proved that, in
order to minimize distances and move around a system, people will not
movement as “network effects”

be reading the network in metric terms, but rather with topological and
geometric logic.
Consequently, movement through urban systems are known to be
“network effects”:
In general, we might say that the structure of the graph governs network
effects on movement, and how distance is defined in the graph governs
cognitive choice. It is the geometrical and topological architecture of the large
scale urban grid that is, as space syntax always argued, the most powerful
shaper of urban movement patterns. 62
This means, as well, that the analysis of street networks in terms of its least
angle change path from all street segment to all others, allows to make
previsions for movement potentials.
Through this review, I presented Space Syntax as a scientific
approach through which analysing configurational properties of urban
networks and categorizing them, based on the way spatial accessibility is
distributed throughout the street network. Many theoretical contributions
reviewed in the first section substantiated the need of a categorization
of the contemporary conditions of cities and their patterns of growth
through the idea of networks. For the purpose of this work, in fact,
the interpretation of the patterns of growth of cities in their margins

movement, In: van Nes, A., (ed.) Proceedings of the 5th Space Syntax Symposium,
Volume 2., Techne Press, Amsterdam 2005, p. 562.
62

204

Ibid.

The analysis of a urban form as a representation of a “movement economy”

requires a rigorous analytical methodology that addresses their existing
conditions, their evolutionary processes and the way they shape the spatial
configuration at a broad scale. The space syntax theory contributes to this
by offering an objective understanding of cities as networked systems.
The model of city as a “movement economy”, in particular, it explains the
interrelation of the structure of the grid, the land use distribution, and
the development of density, in the process of creation of the urban form.
Derived from this model, the spatial configuration analysis with space
syntax brings to light different structures of the urban network and can
explain how these structures work in relation to functional patterns. The
next section will explain, in detail, the methodology of the angular segment
analysis. Following, the third chapter will review a series of previous
researches, showing possible application of the space syntax methodology
to the analysis of urban and regional patterns. Moreover, this research will
present an original case of study constituted by the Emilia Romagna region
and the comparison of Bologna and Modena with their different patterns
of growth in the peri-urban territory. The case study will demonstrate how
the spatial analysis with space syntax can give a true-to-life functional
picture of a city or even a region, and contribute to define and categorize it
on the base of its network.63
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Space syntax methodology
This section discusses the methodology for the “segment angular analysis”,
which analyze segment maps and provides a syntactic representation of
space based on the topological and geometric configuration. This section
presents as well the software named UCL Depthmap, which has the capacity
to produce different sort of segment analysis with different radii and to
identify the structure of the street network. For this purpose, I will review
a selection of papers and a textbook. The papers are named: From Axial
to Road-Centre Lines: a New Representation for Space Syntax and a New
Model of Route Choice for Transport Network Analysis (2007) by Alasdair
Turner, Angular analysis: a method for the quantification of space (2000) by
Alasdair Turner, and Segment Analysis Using Depthmap (2012), by Kinda
Al_Sayed, Alasdair Turner, Bill Hillier. The textbook is named Space Syntax
Methodology and was published by Kinda Al-Sayed, Alasdair Turner, Bill
Hillier, Shinichi Iida, Alan Penn in 2013.

The previous section explained that cities are «aggregates of buildings
held together by a network of spaces».1 The structure of this network has
a certain topology and a certain geometry. In other words, it is a pattern
of connection, defined as spatial configuration.2 The analysis of the
spatial configuration with Space Syntax defines the properties of the street
network by measuring the level of accessibility throughout the whole
system. This is approached through the measures named “Integration” and
“Choice”, which capture the “to-movement” and “through-movement”
potentials of the urban space based on its spatial configuration. These
measures are applied to a conceptualization of urban space- the “axial
1

K., Al_Sayed, A.,Turner, B., Hillier, Depthmap Workshop Handout, Segment Analysis
Using Depthmap, The Bartlett School of Graduate Studies, MSc Advanced Architectural
Studies, 2012, p. 1.
2
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map” or the “street segment map”. This section will review the “segment
angular analysis”, which employs the “street segment map” and provides
a syntactic representation of space, applied to both topological and
geometric configuration. Moreover, the section will explain the procedure
to approach a “segment angular analysis” through the UCL Depthmap
software.
Kinda Al Sayed, Alasdair Turner and Bill Hillier, in the “Segment Analysis from the “axial map” to the
using Depthmap” paper, explain the reason for the transition from “axial

“segment map”

maps” to “segment maps” and present the methodology of the “angular
segment analysis”.
In particular, as explained earlier, Space Syntax identified
movement as a generic function of the street network. The street network
was represented in its “linear” aspect through a representation named
“axial map”. As explained in the previous chapter, Space Syntax presented
the “axial map” as «a representation of the street network based on the
longest and fewest lines that could be drawn through the system».3 In
other words, the “axial map” reduced the network of urban spaces to «the
longest accessible lines in a map»: the “axial lines”. “Depth” was defined
as the «change of direction between one axial line and another»,4 and in “topological Depth”
fact it was defined as “topological”. Initially, as explained in the previous
section, the axial map had the capacity to forecast potential movement in
the street network. In fact, the Integration values calculated on an axial
map correlated to the movement flows ratios up to a 60/80%. However,
according to the authors, the axial map failed into identifying semicontinuous lines in the system, in particular within cities presenting an
3
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almost uniform structure, with few irregular and long lines such as the case
of the Broadway avenue in Manhattan. For this reason, it was necessary to
come up with a different representation of the spatial structure, capable of
detecting those linear or semi-linear connections in the urban structure
and therefore employing angular configuration rather than topological.
For this purpose, this representation employed smaller elements: the
inter-junctions between the intersection points of the axial line were
considered as the basic elements. The “axial map” was further developed
into the “segment map”, by separating all the axial lines of the systems at
their intersections with another axial line. The network is divided into
individual “segments” of space, each segment being the street or path
between two intersections.5
According to the authors,
these elements, namely, the segments, have geometrical properties marking
their intersection points. One of the most useful geometric configurational
tools is angular depth analysis which spots the shortest angular paths through
the spatial network. 6
the “segment angular analysis”

Through the “segment angular analysis”, Space Syntax identifies the
shortest angular path through the spatial network. As explained earlier in
the previous section, angular analysis was found to correspond well with
spatial navigation and to the real movement potentials in the urban space.7
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The authors explained as well the methodology for the segment
angular analysis through the software named “UCL Depthmap”. In fact, UCL Depthmap
the techniques of space syntax identify the configurational structure of the
urban street network through a computer model called “UCL Depthmap”.8
This computer model was developed by UCL to perform a set of spatial
network analysis of spatial environments. The software works at a variety
of scales from building through small urban to whole cities or regions.
At each scale, the software produces a map of open space elements and
then perform graph analysis of the resulting network. The analysis derives
variables which may have social or experiential significance.
This section will review the approach of this model on the spatial analysis
of cities, which works by transforming the street pattern into a network
“graph”. As anticipated earlier, technical reasons turned the use of the axial
map into the use of segment map for the analysis of the configurational
properties of the street network. As explained by Alasdair Turner in the
paper named From Axial to Road-Centre Lines: A New Representation
for Space Syntax and a New Model of Route Choice for Transport Network
Analysis, (2007), recent developments of space syntax have confirmed as
well the possibility of using road centreline maps as a starting point for the “Road centreline maps” as a
analysis. According to Turner (2007), a new algorithm developed for UCL

starting point for the analysis

Depthmap allowed to use the segment map derived from the road-centre
line network as well as the axial map, with comparable results:
the major difference between road-centre line networks and axial networks
is that road-centre lines are broken across junctions, and therefore graph

Volume 2., Techne Press, Amsterdam 2005. pp. 553-564.
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measures of the corresponding road-centre networks tend to vary with
physical distance rather than the changes of direction as measured within
axial networks. As a solution it is has been proposed that we abandon
both changes of direction and physical distance as graph measures: instead
we should use the angular change between segments. There are strong
theoretical and cognitive arguments for this new approach; however, to
date, no quantitative studies have been undertaken. Here we show how
angular analysis may be applied generally to road-centre line segments or
axial segments, through a simple normalisation procedure that makes values
between the two maps comparable. This allows us to make comparative
quantitative assessments for a real urban system. As a test case, we take
the Barnsbury area of north London, and show that the new algorithm
produces good if not better correlation with vehicular flow than standard
axial analysis.9
Differently to the axial map, Road centreline networks are easily available
in many countries for use within geographical information systems (GIS).
Alasdair Turner, in a paper named Could a Road-centre line be an axial
line in disguise? (2005) explains how angular analysis can be applied to
road centreline segments. According to the author, Depthmap can employ
the road centreline map as a basis for the segment angular analysis, and
evaluate each segment with a mathematical algorithm to calculate its inter
accessibility within the network and by using the angular definition of
distance. This means that the analysis uses the angular change between
“angular
change
between
segments” as a graph measure,
as a way of measuring distance
throughout the system.

segments as a graph measure, or, in other words, as a way of measuring
distance throughout the system. According to Turner, the analysis records
the sum of the angles turned from the starting segment to any other

9

A., Turner, Could a road-centre line be an axial line in disguise? In: van Nes, Proceedings
of the 5th Space Syntax Symposium, Volume 2., Techne Press, Amsterdam 2005, p. 145..
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segment within the system, up to a certain radius.
But how does the software record this “sum of the angles”
from the analyzed segment to all other segments? According to Kinda
Al_Sayed, Bill Hillier and Alasdair Turner (2012), this is defined as an
“angular distance”, which is calculated by adding up the weighted value

a “sum of the angles” from the
analyzed segment to all other
segments.

of the edges. In particular, the software calculates for each segment its
“angular connectivity”: each edge, in particular, is weighted by the angle of
connection.10 In the words of the authors:
The segment analysis measure of angular connectivity is considered to be
the cumulative turn angle to other lines. The turn angle is weighted so that
a 180° angle will be equivalent to a cumulative weight of 2, and an angle of

the measure
connectivity”

of

“angular

45° will correspond to a cumulative weight of 0.5.
By looking at a diagram showing four segments, A, B, C, D, the calculation
of the measure for a segment B is made through the sum of the angle x
and the angle y (Fig.13). According to the weighted measure, the angle
x will be approximately 0.333, and the angle y will be 0.5. The angular
connectivity of the segment will be:
Angular connectivity B= x+y =0.333 + 0.511
In another example provided into Segment Analysis Using Depthmap
(2012) by Kinda Al_Sayed, Bill Hillier, and Alasdair Turner, a value of 0.5

10

A., Turner, Could a road-centre line be an axial line in disguise? In: van Nes,
Proceedings of the 5th Space Syntax Symposium, Volume 2., Techne Press, Amsterdam
2005, p. 145.
11

K., Al_Sayed, A.,Turner, B., Hillier, Depthmap Workshop Handout, Segment Analysis
Using Depthmap, The Bartlett School of Graduate Studies, MSc Advanced Architectural
Studies, 2012, p. 3.
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is assigned to the intersection of two segments with an angle of incidence
of approximately 45 degrees. If one of the two segments intersects another
segment at 107 degrees approximately, then it will have a weight of 1. If
the three segments in exam are connected in the same direction, the sum
of their weighted angular intersection will be (0.5+1= 1.5).12 Moreover, in
the textbook named Space Syntax Methodology (2013), it is explained that:
the turn angle is always regarded as positive and the calculation accounts
only for directional movement, meaning that, the point where one leaves
Fig. 13. By looking at a diagram
showing four segments, A, B,
C, D, the calculation of the
measure for a segment B is made
through the sum of the angle x
and the angle y. According to the
weighted measure, the angle x
will be approximately 0.333, and
the angle y will be 0.5.
Angular connectivity B= x+y
=0.333 + 0.51
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the segment, a “forward” link should be in the same direction as the point at
which one has previously arrived at the segment’s “back” links.13

12

K., Al_Sayed, A.,Turner, B., Hillier, Depthmap Workshop Handout, Segment Analysis
Using Depthmap, The Bartlett School of Graduate Studies, MSc Advanced Architectural
Studies, 2012, p. 2.
13

K, Al-Sayed, A., Turner, B., Hillier, S., Iida, A., Penn, Space syntax methodology,
Bartlett School of Architecture, UCL, London, 2014, p.74.
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As explained in the previous section, the distinctive aspect of the
angular segment analysis is that it reflects real movement patterns in cities.
In fact, movement in buildings and cities often follows a “least angle” path
between origins and destinations. According to Alasdair Turner, «more
recently, Conroy Dalton (2003) conducts experiments to show how
that people tend to minimize angle towards their destination».14 In real
movement flows, many people tend to minimize the angular deviation the
from their origin to their destination, even if this means they sometimes

correlation
movement flows

with

real

take a slightly longer route. This essential, angular feature of movement is
not built into traditional modelling approaches and therefore gives Space
Syntax models a particular advantage as compared to other planning
models based on metric distance.
In a paper named Angular analysis: a method for the quantification of
space (2000), Alasdair Turner explained how this “angular strategy” of the
natural movement in cities could be taken from the agent-based domain
and used within graph theory.15 In the paper named “From Axial to RoadCentre Lines: A New Representation for Space Syntax and a New Model
of Route Choice for Transport Network Analysis” (2007) , Alasdair Turner
explains that the analysis calculates for each segment in the system all the
angular sums, as previously explained, representing the “distance” from
the segment in exam to all other segments in the system.16 In the paper
named Could a Road-Centre line be an axial line in disguise? (2001) this

14

A., Turner, From Axial to Road-Centre Lines: A New Representation for Space Syntax
and a New Model of Route Choice for Transport Network Analysis, Bartlett School of
Graduate Studies, University College London, p. 1-19.
15

A., Turner, Angular analysis: a method for the quantification of space. Working paper,
CASA Working Papers (23) Centre for Advanced Spatial Analysis, UCL, London, 2000.
16

A., Turner, From Axial to Road-Centre Lines: A New Representation for Space Syntax
and a New Model of Route Choice for Transport Network Analysis, Bartlett School of
Graduate Studies, University College London, p. 1-19.
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angular sum is defined by the author as «the “cost” of a putative journey
through the graph, and from it a shortest (that is, least cost) path from
one segment to another across the system can be calculated».17 From this,
the computer model identifies the shortest paths from each segments to
all others, and the sum of their values result into the “total angular depth”
of the segment in exam. This value is then used for the calculation of the
Integration measure.
But how does UCL Depthmap calculate the Integration measure?
The analysis determines for each segment in the system, up to a certain
radius, how relatively “easy” or “difficult” it is to reach that segment from all
other segments by measuring the Integration value, or how likely it is that
movement between different parts of the network is likely to “pass along”
that segment, by measuring the Choice value. In other words, Depthmap
calculates both the “to movement” and the “through movement” potentials
of each segment. On the one hand, the Integration value represents the
“to- movement” potentials of a segment, which means the potential for a
segment to be selected as a destination, and is calculated as follows:
Integration= (NC * NC) / TD

the formula of “Integration”

Where:
“Node Count”

NC= Node Count= the number of segments encountered on the route
from the current segment to all others

“Total Angular Depth”

TD= Total Angular Depth= the sum of the “shortest angular path” from
the current segment to all segments, calculated as explained earlier by

17

A., Turner, Could a road centreline be an axial line in disguise? In: van Nes, Proceedings
of the 5th Space Syntax Symposium, Volume 2., Techne Press, Amsterdam 2005, p.146.
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assigning values to all angular intersections.
On the other hand, the Choice measure values the “through-movement”
potentials of a segment in a urban system, which means the potential for
that segment to be selected as a potential route. As explained by Turner in
the paper named From axial to road-centre lines, a new representation for
Space Syntax and a new model of choice route for transport network analysis
(2007), for all pairs of possible origin and destination locations, shortest
path routes from one to other are constructed. Depthmap identifies all
the possible shortest path between all segments within the system, then it
calculates how many journeys are made through each segment: whenever
a segment is crossed on a path from origin to destination, its choice value
is incremented. This sum is then divided by the total number of possible
journeys in the system. Intuitively, frequently used segments take high
values, while the segments standing on fewer paths take low values.18
As anticipated in the previous section, in the segment angular the metric “radius”
analysis, the two values of Integration and Choice are measured up to a
certain radius. The metric radius represents a metric boundary into which
Detphmap calculates the angular sum of the system. For example, if radius
400 is selected, Depthmap will produce the calculation only within 400
m from each segment. This means that the analysis will capture local
relationships between segments: in fact, a 400 m distance corresponds
approximately to a five-minute walking distance. Before starting an
analysis, a certain metric radius has to be selected depending on the
purpose of the study. Local movement will be usually represented by
radius up to 800, which corresponds to a ten minutes walking distance.
Larger radius corresponds to global movements, and will produce better

18

A., Turner, From Axial to Road-Centre Lines: A New Representation for Space Syntax
and a New Model of Route Choice for Transport Network Analysis, Bartlett School of
Graduate Studies, University College London, p. 6.
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correlation with vehicular flows. When studying the global structure of
cities, the analysis with space syntax is usually developed with radius n,
meaning that each segment is analysed in relation to all other segments of
the system, without any restrictions.19 According to Kinda Al Sayed, Bill
Hillier and Alasdair Turner (2012):
A metric radius is especially needed to avoid the edge effect of the boundary
the “edge effect”

in a selected local area in a graph. [The edge effect] means that the selection
of the boundary may cause distortion in value.
In order to avoid edge effect, the boundary of the area in exam
should be bigger than the radius selected for the analysis. Recently, new
advancement on angular analysis was introduced by Bill Hillier, Alisdair
Turner, and Tao Yang (2012) that is the normalisation of angular choice
and integration measures. In the paper named Normalizing least angle
choice in Depthmap, and how it opens up new perspectives on the global
and local analysis of city space, new normalisation methods were applied

the “normalization” of Choice

to angular distance in a graph, which allowed the comparison between
systems of different sizes. The normalisation of choice was considered as
necessary as previous studies acknowledged a relationship between high
choice and high total depth, which was that in more segregated system,
choice values would result higher. The new normalised angular choice
measure was named as NACH. The formula to obtain the normalized
angular choice measure would be:
NACH = logCH+1/logTD+3

19

K., Al_Sayed, A., Turner, B., Hillier, Depthmap Workshop Handout, Segment Analysis
Using Depthmap, The Bartlett School of Graduate Studies, MSc Advanced Architectural
Studies, 2012.
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NACH has proven to be independent from the size of cities – quantified in
number of segments.
The normalised angular integration measure (NAIN) computed as follows: the “normalization” of Integration
NAIN = NC^1.2/TD
As explained by Kinda Al_Sayed, Bill Hillier, Shinichi Iida, Alan Penn in
Space Syntax Methodology:
These two methods of normalisation have immense advantages, making it
easier to expose the inner structure of urban form, and making it possible
to compare street configurations in different cities and in different locations
within a city. In principle, it is possible to characterise cities based on their
maximum and mean values of integration and choice, the maximum values
defining the foreground structure of the grid and the mean values defining
the background structure. When comparing different cities with regards to
their maximum and mean values, we find that higher values are always
indicative to how structured a city is, whilst mean values are indicative to
how grid-like a city is, but are not determinant of how structured a city is.20
On the one hand, the normalized integration measure, similarly to the
usual definition of integration, is related to the accessibility in the street
network. Mean values of NACH are associated with how continuous a
structure is in relation to the background. On the other hand, maximum
values of NACH are representative of «how deformed or interrupted is
the foreground structure of the grid».21 According to Kinda Al_Sayed, Bill

20

K, Al-Sayed, A., Turner, B., Hillier, S., Iida, A., Penn Space syntax methodology, Bartlett
School of Architecture, UCL. London, 2014, pag. 78.
21

K, Al-Sayed, A., Turner, B., Hillier, S., Iida, A., Penn Space syntax methodology,
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Hillier, Shinichi Iida, Alan Penn:
The performance of these measures vary from city to city. The characteristic
values of these measures for each city are thought to tell something about
the distinctive typologies that cities share. They might also be indicative to
how cities emerge in time, whether through deformations on a regular grid
pattern like Manhattan or through a bottom up mechanisms, the case with
London and Tokyo.22
As for the use of the UCL Depthmap software interface, the Space Syntax
methodology textbook provides a full explanation and several tutorials. I
will reproduce here the tutorial explaining the procedure for the “angular
segment analysis” exactly as presented in the textbook.23
a. :
Create a new file: Go to FILE---NEW. This gives a blank page. (Fig. 14)
b. :
Import the road-centre line map into DepthmapX: go to MAP--IMPORT--- look in your Desktop for a file in a DXF format and click
import. Now you will have the file imported into your DepthmapX file as
a drawing layer. (Fig. 14)
c. :
Convert your axial map to a segment map. You can do this by going to MAP
menu again and choose CONVERT ACTIVE MAP. A pop up window will

Bartlett School of Architecture, UCL. London, 2014, pag. 78.
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Ibid.

23

Ivi, p. 79-83.
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Fig. 14, Fig. 15
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appear. Select SEGMENT MAP from the NEW MAP TYPE menu.
d. :
Run the segment analysis: by going to TOOLS--- SEGMENT--RUN SEGMENT ANALYSIS. A pop up window will appear showing
SEGMENT ANALYSIS OPTIONS. Choose the default TULIP ANALYSIS
rather than FULL ANGULAR. Tulip analysis does everything that full
angular does and much more. Also ensure you select INCLUDE CHOICE
(BETWEENNESS). For RADIUS TYPE, change to METRIC, and select
a range of suitable radii to measure. Everything at this stage hinges on
whether or not you made sure you scaled your map correctly in metres.
If you did, then a list of sensible radii might be: n,250,500,750,1000,12
50,1500,1750 ,2000,2500, 3000,4000,5000 with a comma but no gap
between each (no comma at the end). Another sensible option will be
(n,200,400,800 ,1200,1600,2000,2400,3200 – it is up to you to decide
about the most suitable radius). Click OK and the analysis will run. A box
will tell you how long it will take. Once the analysis is finished you will
have a series of measures the most important of which is T1024 CHOICE
(Fig. 15).
You can create a combined measure of integration and choice by
multiplying one by the other. To do this go to ATTRIBUTES and select
ADD COLUMN from the menu. A window will appear in which you will
provide the NEW COLUMN NAME. Then you have to edit the column
(either using EDIT COLUMN from the ATTRIBUTES menu, or right
clicking on the new column and choose EDIT). In the FORMULA part fill
in the combined measure formula, where XXX is the radius you want the
integration measure for:
(value(“T1024 Integration RXXX metric”))*(log(value(“T1024 Choice
RXXX metric”)+2)).
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You can create a normalised measure of integration or choice by
creating new columns for each measure which we will name as NAIN,
NACH respectively. To do this go to ATTRIBUTES and select ADD
COLUMN from the menu. A window will appear in which you will provide
the NEW COLUMN NAME. Type NAIN for normalised integration and
NACH for normalised choice Then you have to edit the column (either
using EDIT COLUMN from the ATTRIBUTES menu, or right clicking
on the new column and choose EDIT). In the FORMULA part fill in the
normalisation formula for each measure separately, where XXX is the
metric radius for each measure:
NAIN
value(“T1024 Node Count RXXX metric”)^ 1.2 / (value(“T1024 Total
Depth RXXX metric”)+2)
NACH
log(value(“T1024 Choice RXXX metric”)+1)/ log(value(“T1024 Total
Depth RXXX metric”)+3)
(Fig. 16, Fig. 17)
According to this review, the Space Syntax analysis creates a new,
cognitively coherent, model of movement in the city. The segment angular
analysis is considered as well a powerful tool to and categorize urban
patterns on the basis of the configurational properties of their networks
and to predict social and economic activity. The development of cities as
spatial and functional wholes can be interpreted through the analysis of
their networks. In the following chapter, I will review a selection of studies
employing space syntax segment angular analysis with Depthmap for the
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interpretation of urban and regional spatial structures and their correlation
to the socio-economic patterns. The urban model of space syntax allows
an understanding of the formation of cities as “evolutionary networked
systems”. According to Space Syntax, cities develop as relational structures
responding to specific requests derived from the social and economic
factors. For this reason, the analysis can show the structure of the city
and the region and suggest, when aided with other types of historical and
social information an evolutionary pattern of growth.
When seen together with socio-economic data, it can reveal the
structure of social and economic aspects, for instance whether certain
activities cluster along the integrated arteries of the city or the segregated
ones or in-between. This can lead to understand the complex relationship
between urban form, land use, and socio-economic factors.
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Fig. 16, Fig. 17
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Space syntax and the emergence of urban form
Space syntax explains that cities, on the one hand, develop with very different
geometrical forms. One the other hand, they have a similar “genotype”,
determined by a dual process exploiting the relation between space and
movement for different purposes. The first part of the section will review the
last part of the paper named The city as one thing (2013) by Bill Hillier and
Laura Vaughan, describing the formation of a general structure of urban
grids. Moreover, this part will review a paragraph extracted by Space is the
machine, named “Part and wholes”, explaining how way space syntax can
read urban spaces at multiple scales. The second part of this section will
provide examples - extracted by Space is the Machine and The city as one
thing - on how “pathological” urban grids can create patterns of segregation
in cities. The third part of this section will provide a complete review of a
paper named Normalizing least angle choice, and how it opens up new
perspectives on the global and local analysis of city space (2012), by Bill
Hillier, Tao Yang, Alasdair Turner, which fully explains the formation of a
“general” urban structure, constituted by the foreground and background
networks, and compares different urban forms through the analysis of their
Normalized Choice networks.

It is a truism to say that all cities have specific features. Do cities,
despite their difference, have in common a process through which they
are generated? The spatial form of the city is determined by exploiting the
link between movement and grid formation through a “dual process”: «a
the “dual process” of formation of
the city

micro-economic process generates the global similarities between cities,
and a cultural process the local difference».1 According to Bill Hillier and
Laura Vaughan in The city as one thing,2 this dual process is constituted,
on the one hand, by a mechanism that maximizes movement and co-

1

B., Hillier, and L., Vaughan, The city as one thing, “Progress in Planning”, 67 (3),
London 2007, p. 221.
2
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presence, giving rise to the global structure of the city - or, as defined by
Hillier, to the “foreground network”. In the words of the authors:

the “foreground network”

There is a public space process which is about bringing people together, and
which therefore orders space in such a way as to optimize the reach of spaces
and so maximize movement and co-presence. This process is largely driven
by micro-economic factors, and tends to be invariant across cultures as trade
and exchange always work the same way. The public space process gives rise
to the global structure of the city, usually some variant on the “deformed
wheel”.3
On the other hand, there is another mechanism that limits movement
and structure relations according to the kind of “housing culture”. This,
according to Bill Hillier, determines the formation of a “background the “background network”
network” of residential spaces. As explained by Hillier and Vaughan:
On the other hand, there is a residential space process, which uses space to
restrain and structure movement in the image of a residential culture of
some kind, seeking perhaps to structure relations between inhabitants and
strangers, men and women, and so on. Domestic space and its environs is
usually the richest expression of culture in space, and of course it is different
across regions, and even within regions. This is why we find such great
differences in the fabric of the background space of the city - its geometry,
its connectivity, its degree of openness – in contrast to the tendency of global
structures towards universality. 4

3

B., Hillier, and L., Vaughan, The city as one thing, “Progress in Planning”, 67 (3),
London 2007, p. 219-220.
4

Ivi, p. 220-221.
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But how does this process generates the spatial structures of the foreground
network and the background network? It is the law of “centrality” that
determines the difference in structure of the two networks, and leads to a
fundamental idea in the generation of settlement. In order to let the reader
connect the ideas together, I will provide an explanation. In “Cities as
movement economies”5 it was shown that natural movement determined
land use patterns because it locates movement-seeking uses, such as retail,
towards areas of the urban grid with an high ratio of natural movement,
while it sends non-movement seeking uses, such as residence, to low
natural movement locations. The “attracted uses”, with the principle of the
“multiplier effect”, then attracted more movement to the high movement
locations, and this in turn attracted further uses, creating a spiral of
multiplier effects and resulting in an urban pattern of dense mixed uses
areas set against a background of more homogeneous, mainly residential
development.
On the one hand, with the growth of the settlement (and in fact
in quite early stages) the public space process, led by micro-economic
the “centrality law”

activity, works through the “centrality law”: the strategy of the network
is to conserve longer lines, in order to minimize universal distance in the
larger scale system, creating the essential structure of the settlement (Fig.
18). According to this, micro-economic activity is in its nature integrative.
But this is not all the micro-economic process does. According to Bill
Hillier, in its loci of most concentrated activity it will generate not a linear
system which minimizes universal distance in the system as a whole, but
a locally intensified grid which minimizes movement from all origins to
all destinations in the local region. In The city as one thing, Bill Hillier
and Laura Vaughan present as an example of the “grid intensification”

5

B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge 1996, pp. 111-137.
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process, the historical evolution of a local centre, Virginia Highland in
Atlanta, from 1872 to 1993. The global scale process – the intersection
of two main boulevards, Virginia and Highland – and local factors – the
grid intensification around the intersection – combine to form the live
centre (Fig. 19). The public space process thus tends to generate the localto-global deformed wheel structure at wherever level of the settlement it
is applied, both at the global scale and, where it is operative, on local area
structures. On the other hand, the socio-cultural process equally naturally
occupies the remaining spaces, where the production of larger number
of shorter lines constructs the less integrated background of mainly
residential space in the interstices of the global structure. Through the
dual nature of the centrality law, then, the dual process acquires a single
expression.6
The generic co-existence of the foreground network and the background
network in cities, and the variations into the background networks are
illustrated by Bill Hillier and Laura Vaughan through the example of a city
which embeds more than one culture: Nicosia, in the island of Cyprus.
6

B., Hillier, A theory of the city as an object. Or, how spatial laws mediate the social
construction of urban space, University College London, London 2001, cit. in. B., Hillier,
and L., Vaughan, The city as one thing, “Progress in Planning”, 67 (3), London 2007, p.
224.

Fig. 18 The strategy of the
network is to conserve longer
lines, in order to minimize
universal distance in the
larger scale system, creating
the essential structure of the
settlement
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The map in (Fig. 20a) shows the axial map of the city within the walls.
On the top right there is the Turkish quarter, while on the bottom left the
Greek quarter. The local patterns of the two quarters are very different. In
Fig. 19 The historical evolution
of a local centre, Virginia
Highland in Atlanta, from
1872 to 1993. The global scale
process – the intersection of two
main boulevards, Virginia and
Highland – and local factors –
the grid intensification around
the intersection – combine to
form the live centre.
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fact, on the one hand, in the Turkish quarter the «lines are shorter, their
angles of incidence have a different range, and there is much less tendency
for lines to pass through each other, and there is a much greater tendency
for lines to form distinct local groups»7. The map in (Fig. 20b) shows the

7

B., Hillier, and L., Vaughan, The city as one thing, “Progress in Planning”, 67 (3),
London 2007, p. 221.
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Integration analysis of the city, which confirms that the Turkish area is
syntactically less integrated than the Greek quarter. Even if the background
network shows relevant differences in terms of the urban fabric, a global
system of spaces holds together the two areas. This global structure has the
form of a “deformed wheel”.

the “deformed wheel”

The “deformed wheel” is a generic structure of the urban street network
which cities tend to acquire, as explained by Bill Hillier and Laura Vaughan,
through a “functional” process. The authors present as well the example of
the city of Apt, a small town in France (fig. 21a). The Integration patterns Fig. 20 The map on the left
derived by the segment least angle line analysis show a distinct structure shows the axial map of Nicosia
(fig. 21b). In the words of the authors:
We find the darker lines form a striking pattern: a kind of deformed wheel:
there is a hub of integrated lines at or near the centre, integrated “spokes”
which link centre to edge, and sometimes also we find integrated “rims” or
edge lines. The wheel forms the dominant pattern of public space, where most
of the shops are, while the lighter areas in the interstice are predominantly
residential, thought of course with gradation between the two.8
8

B., Hillier, and L., Vaughan, The city as one thing, “Progress in Planning”, 67 (3),

within the walls. On the top
right there is the Turkish
quarter, while on the bottom
left the Greek quarter. The local
patterns of the two quarters
are very different. The map on
the right shows the Integration
analysis of the city, which
confirms that the Turkish area
is syntactically less integrated
than the Greek quarter. Even if
the background network shows
relevant differences in terms of
the urban fabric, a global system
of spaces holds together the two
areas. This global structure has
the form of a “deformed wheel”.
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Fig. 21 The city of Apt, a small
town in France. The bottom image
shows the Integration network
shows a particular pattern: a kind
of deformed wheel, with there is
at or near the centre, integrated
“spokes” which link centre to
edge, and sometimes also we find
integrated “rims” or edge lines.
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To summarize, the foundation of a generic structure of city is not a pure
formal matter: opposite to this, it is a process through which the city
London 2007, p. 217.
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articulates its social and economic life trough the formation of a spatial
network. In this sense, cities confirm the main postulate of Space Syntax,
that of the “social logics of space”. The “deformed wheel” structure,
observed through the Integration analysis, derive from the necessity of the “paradox of centrality”
the city to overcome the natural tendency for urban centers to become
segregated when the city grows, which is something defined as a “paradox
of centrality”. In particular, according to Hillier, there is a tension between
the internal and external movement economies of the settlement. For
this reason, centrality tends to shift towards the edges of the settlement.
The deformed wheel structure is the key mechanism to overcome this
tendency, by providing strong centre to edge connection and usually as
well a ring structure on the edges.9
The “deformed wheel” structure, moreover, is not universal but it is found
in many cities, according to Hillier and Vaughan. First of all, in the central
areas of Atlanta and in the metropolitan area of Tokyo (Fig. 22). The
case of London is particular, as the structure is present on two levels: the
one of the whole city, and the level of the local areas. In fact, London is
considered as a city “made of villages”: the villages are usually “the hubs”
of the local deformed wheels, in which the spokes acts as local centreto edge links. The same structure is repeated at the global scale, where a
large-scale deformed wheel provide centre-to edge links for the city as a
whole (Fig. 23).
As for the Choice network, representing the through-movement
structure of the city, it looks rather different and takes the form of a the Choice network as the
“through-movement” structure of

network. At the level of the whole city, usually the Choice network shows the city
the natural boundaries of areas. By analyzing choice at a smaller radius, the
network picks out local structures: in the case of London, (Fig. 24) shows

9

B., Hillier, A theory of the city as an object. Or, how spatial laws mediate the social
construction of urban space, University College London, London 2001, p. 25.
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how the choice network calculated with a 1.5 km radius picks out the “core
spaces” of several urban villages. According to Hillier and Vaughan, cities
develop a structure of «a network of linked centres at different scales, from
a couple of shops and a café to whole sub-cities, all set into a background
the “part-whole” structure of the
city

of the residential space which continues to make up the greater part of the
city».10
In Space is the Machine, Bill Hillier explains as well the way the
“movement economy” strategy creates the “part-whole” structure in city.
According to the author:

Fig. 22 The “deformed wheel”
structure, is not universal but it
is found in many cities, as in the
central areas of Atlanta (left) and
in the metropolitan area of Tokyo 10 B., Hillier, and L., Vaughan, The city as one thing, “Progress in Planning”, 67 (3),
(right).
London 2007, pp. 223-224.
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Long journeys will tend to naturally priorities spaces which are globally more
integrated, more local journeys those which are much locally integrated.

the relation between different
radii of Integration

The space system is literally read – and readable – at a different scale. Since
different radii of integration reflects different scales of the urban system, the
key to understanding part and whole is understanding the relation between
the different radii of integration.11
Bill Hillier provides an example in which he compares the patterns of
local and global integration. In particular, he shows the relation between
the City of London and London as a whole. The (Fig. 25) shows a close

11

B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge 1996, p. 130.
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up of the axial map of the City of London in its context. On the bottom,
it shows a “scattergram”, which represents each line in the axial map as
a point. Each point is located in this diagram according to its degree of
Fig. 23 The case of London is
particular, as the structure is
present on two levels: the one of
the whole city, and the level of
the local areas. In fact, London
is considered as a city “made of
villages”: the villages are usually
“the hubs” of the local deformed
wheels, in which the spokes acts
as local centre-to edge links. The
same structure is repeated at the
global scale, where a large-scale
deformed wheel provide centreto edge links for the city as a
whole
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global integration, radius n, on the horizontal axis, and its degree of local
integration, on the vertical axis. In the image shown, «the dark points
represent the lines making up the City of London out of the whole map.
According to the author, the dark points form a good linear “scatter” about
their own (invisible) regression line, and cross the main regression line at a
steeper angle».12 This is interpreted as follows: the linearity of the “scatter”
of the dark points means that there is a good relation between local and
global integration, while the steep slope across the regression line implies

12

B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge 1996, p. 127.
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that the most integrated lines within the city are more locally than globally
integrated.
The experiment was repeated for other areas in London such as Soho,
Covent Garden, Bloomsbury, and even Barnsbury, showing the same kind
of scattergram. According to Bill Hillier, the relation between part and
whole in cities is determined, at least in part, by the relation between local
and global integration, that is explained as follows:
Each local area has its heart linked to the “supergrid” lines that surround
it by strong integrators. These [strong integrators] forms an edge-to-centre
structure in all directions, and the less integrated areas are within the Fig. 24 In the case of London,
the image shows how the choice
interstices formed by the structure.13
13

Ivi, p. 130.

network calculated with a 1.5
km radius picks out the “core
spaces” of several urban villages.
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Fig. 25 The image on the top
shows a close up of the axial
map of the City of London in
its context. The image on the
bottom shows a “scattergram”,
which represents each line in
the axial map as a point. Each
point is located in this diagram
according to its degree of global
integration, radius n, on the
horizontal axis, and its degree of
local integration, on the vertical
axis. In the image shown, the dark
points represent the lines making
up the City of London out of the
whole map. According to the
author, the dark points form a
good linear “scatter” about their
own (invisible) regression line,
and cross the main regression
line at a steeper angle». This
is interpreted as follows: the
linearity of the “scatter” of the
dark points means that there is a
good relation between local and
global integration.
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According to the author, the strong local integrators showing in the
scattergram as the slope of the dark points for the local area are these edgeto-centre lines. In the case of the Leadenhall market area (Fig. 26) we can
observe the same phenomenon. When walking through the “supergrid”
lines surrounding it, the Leadenhall market looks as a strong intensification
of the grid, and functions as a powerful attractor. The same “local area
effect” is shown through the slope of the dark points in the scattergram. To
summarize, the use of the scattergram is interpreted as follows:
If the dark points representing the local area form a line crossing the
regression line of the whole city tending to greater steepness, there is
more local integration than global, and the sub-area is distinctive and may

Space Syntax and the emergence of urban form

present a grid-intensification phenomenon.
If the dark points lie on the regression line of the whole city, they represent the “scattergram” and the
smaller spaces related to the main grid, but not forming distinctive sub-

“regression line”

areas.
If the dark points themselves form, in general, a good line, then there is a

Fig. 26 When walking through

good integration interface- that is a good relation between local and global the “supergrid” lines surrounding
integration, which means as well a good relation between the different it, the Leadenhall market looks
scale of movement.
This relation between local and global integration, as explained by Bill
Hillier, provides a good technical explanation on how some cities can be
put together as cities of parts without losing the sense of the whole. In the

as a strong intensification of the
grid, and functions as a powerful
attractor. The same “local area
effect” is shown through the
slope of the dark points in the
scattergram.
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words of the author:
The interface between different radii of integration was the spatial means to
the functional end. It created a close relation between more localized and
more globalized movement. It is therefore the key to local by-product effect,
and the means to create local advantage from global movement.
Cities, according to Bill Hillier, has always been constructed by following
cities as “interfaces between scales
of movement”

spatial laws which had the purpose of articulating movement in order to
generate contact. Space is used to generate those “multiplier effects” as it
was explained earlier, and this is pursued by developing relations between
different scales of movement: between buildings and the street, between
localized movement and more large-scale movement in the city. By
quoting John Peponis, Hillier defines cities «as interfaces between scales
of movement».14
The “urban movement” economy, according to Hillier, depends
on a series of conditions, including the configuration of space, the density,
the size of the settlements, a certain distribution of land uses, and a specific
kind of grid that establish a relation between local and global integration.
When this combination of factor doesn’t function well, a condition of
“disurbanism” may arise.15 In space is the machine, Bill Hillier describes
“disurbanism” as:
The breaking of the relation between buildings and public space; the breaking
of the relation between scales of movement; and the breaking of the interface

14

B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge 1996, p. 131.
15
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between inhabitant and stranger.16

16

Ivi, p. 131.

Fig. 27 The image shows the
three housing estates around
King’s Cross railway station. The
structure of the housing estates
is well recognizable within
the axial map. In fact, they are
more complex and present a
smaller scale of lines than the
surrounding areas. First of all,
each housing estate is marked
by a dense light-shaded group of
segregated lines, as compared to
the surrounding urban structure.
In particular, the housing estates
are segregated as a “lump”,
opposite to good urban spaces
which have segregated lines but
close to integrated ones.
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The author presents as an example the area of Barnsbury in
London, including the three housing estates around King’s Cross railway
station (Fig. 27). The structure of the housing estates is well recognizable
housing estates as segregated
networks

within the axial map. In fact, they are more complex and present a smaller
scale of lines than the surrounding areas. First of all, each housing estate
is marked by a dense light-shaded group of segregated lines, as compared
to the surrounding urban structure. In particular, the housing estates
are segregated as a “lump”, opposite to good urban spaces which have
segregated lines but close to integrated ones. Second, there is a poor
relation between local integration and global integration, which, as I have
just explained, means an unclear relation between the global and the local
urban structures. Third, the scatter doesn’t show a definite crossing of the
general regression line, which means, as explained earlier, that there is no
local intensification of the grid. This set of characteristic means, according
to Hillier, that the interfaces between the housing estate and the city
are broken, as well as between local and global movement and between
inhabitants and strangers. This derives from a bad structure of the local
configuration of space, and, as a consequence, the movement economy
is lost. According to Bill Hillier, a similar loss of movement economy
arises from dispersion: in a dispersed pattern of inhabitation, the mean
length of journeys will increase, and the by-product of movement will
be less, «as the movement system becomes like a pure origin-destination
system».17 A similar effect, according to Hillier, happens within dense
urban systems with the development of gated enclaves replacing portions
of continuous urban structures. The enclaves tends to eliminate the byproduct effect, as they are not destination for natural movement,18 as they

17

B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge 1996, p. 134.
18
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form discontinuities within the grid.19
In the paper named The city as one thing, Bill Hillier and Laura
Vaughan propose a similar investigation of the spatial structure of an
housing estate in London, named Maiden Lane, in Islington, London. In spatial segregation as a social
this case, the study of the spatial configuration was put in relation with

malaise

a social research. The question this pioneering research was trying to
answer was: how does spatial segregation becomes a social problem? The
space syntax research group developed a detailed spatial and social study
of the housing estate in order to formulate precise mechanism through
which the design of the social housing complex would have developed
into “pathological spaces” causing social malaise. Spatial structures and
social phenomena were compared as patterns of numbers.
In particular, the study showed that the axial scale of space was reduced Fig. 28 The image shows the
grid itself.
19

Ivi, p. 134.

housing estates of Maiden Lane
in Islington, London. The study of
the spatial configuration was put
in relation with a social research.
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as compared to the surrounding residential streets of the area of Islington
(Fig. 28). The spatial pattern, as in the case of the King’s Cross housing
estates, resulted much more complex and with no internal structure.
Moreover, the estate was structurally segregated from the surrounding
streets: in particular, the estate was integrated at its edges and segregated in
its interiors, and this was reflected in the movement patterns of residents,
which would reduce from edge to centre. The reduction of scale as compared
to the surrounding city and the absence of movement in the interior of the
area created a situation in which during the day people would be on their
own most of the times, as opposed to the surrounding residential areas
presenting a constant movement pattern and movement co-presence.
This corresponded to the reports of the residents, which explained a
feeling of fear especially during dark hours. Consequently, the authors
attributed the reasons for feeling secure to the way the grid structure in
cities maximize natural co-presence through movement.20 Another aspect
of the “social” nature of this space was reflected into the spatial behavior
of children. Children, in fact, were using the most integrated spaces, and
in this spaces they were forming big groups. Unfortunately, the integrated
spaces were the more external ones: consequently, children were removed
from adult’s surveillance. According to Bill Hillier and Laura Vaughan, the
overall effect of this spatial design was that:
the concept of “disurbanism”

The over-complex and structureless spatial layout of the estate had obliterated
the patterns of natural movement and co-presence between different kinds of
people that is the norm in urban space, and which intuition suggests is the
source of our sense that urban space is secure and civilized.21

20

B., Hillier, and L., Vaughan, The city as one thing, “Progress in Planning”, 67 (3),
London, 2007, p. 226.
21
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The consequence of this kind of “disurbanism” was that there were acts
of vandalism and crimes in the more abandoned spaces, and, in general,
the estate began to appear disorderly and run down. Both this case and
the case of the housing estates in King’s Cross provided an example of the
social outcome of disconnected and segregated spatial patterns, proving the Normalization of Choice
the importance of identifying the spatial mechanism which can play a role
into social malaises, and avoiding them when approaching the design of
cities or urban areas.
As anticipated earlier into the Methodology section (2.3), new
normalisation methods were applied to angular distance in a graph, which
allowed the comparison between systems of different sizes through the
segment angular analysis. The Choice network, in fact, allows to detect
both local and global structures in cities, depending on the radii on
which it is calculated. The paper named Normalizing least angle choice
in Depthmap, and how it opens up new perspectives on the global and
local analysis of city space, by Bill Hillier, Alasdair Turner, and Tao
Yang, (2012) explained, first of all, the necessity for a normalization of
the Choice measure and the way it allows a deeper understanding of the
spatial morphologies of cities. The normalisation of choice was considered
as necessary as previous studies acknowledged a particular phenomenon,
which was that in more segregated system, choice values would result
higher.22 To be specific, as explained by the authors, a segregated system
would have higher total choice than an integrated system with the same
number of nodes. In the words of the authors:
This is the problem we encountered in trying to use choice to form prediction

22

B. Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space, in “The Journal
of Space Syntax”, (3) 2, London 2012, pp. 155- 193.
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in design. Segregated designs add more total – and average – choice to the
system than integrated ones. This was most evident within and close to the
location of the design. 23
As explained earlier, this problem was solved by normalizing the angular
choice measure, which allowed to use the choice measure successfully
in analysis or design. The advantage of the normalization measure, in
particular, is that it exposes the inner structure of urban form and make
it possible to compare the spatial configuration of different locations
within a city, or of different cities with different sizes. In fact, there is no
correlation between the value of normalized angular choice and the size of
the system.24 To put it simply, the formula is obtained by dividing the total
choice by the total angular depth for each segment in the system.25
the two measures of NACH and
NAIN

In order to show the behaviour of this normalized angular choice
measure in real urban system, the three authors constructed a data table
of 50 cities of different sizes and verified that the measure has a slight
better prediction of movement rates than the regular choice measure.
Moreover, the author explained the difference between mean NACH –
mean normalized angular choice – and maximum NACH – maximum
normalized angular choice. What do these measure represent in terms of
the description of the spatial structures of cities? As anticipated earlier in
the Methodology chapter, the mean NACH measures «something like the
degree of deviation from a regular grid that the system has [...] this will
be reflected in the fact that high mean NACH will often be found in more

23

B. Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space, in “The Journal
of Space Syntax”, (3) 2, London 2012 p. 160.
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regularised grids like Barcelona and Manhattan».26 In fact:
What in syntax we have always called the “structure” of the system depends
on its highest value lines.27
According to the authors, both mean NACH values and high maximum
values determine the spatial structure of the city. In fact,
Cities in effect seem to sacrifice mean NACH to create the pattern of high
values that we call the structure of the system.28
According to these principles, a series of cities were categorized based on
their maximum and mean values of integration and choice. As anticipated
earlier, the maximum value was an indicator of the “degree” of structure
of the city, while the high means values were reflecting how grid-like a
city was, but not necessarily in association with high structure. For

26

B. Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space, in “The Journal
of Space Syntax”, (3) 2, London 2012, p. 162.
27

Ivi, p. 162.

28

Ivi, p. 163.

Fig. 29. the Choice network at
radius n of the city of Barcellona
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instance, cities like Mexico city and Denver have an high mean but are
comparatively low in structure- while Tokio and London have low values
of mean normalized choice, due to the comparative lack of geometric
regularity, but are very high on structure. Barcelona (Fig. 29) and Chicago
Fig. 30. The “star model”, as a way
to represent the values of the four
measures of mean and maximum
NACH and mean and maximum
NAIN. Mean and max NACH
index the degree of structure in
the system: the mean NACH the
degree to which the background
network forms a continuous
grid with direct connections,
rather than being broken up
into discontinuous sub-areas;
while max NACH represents the
degree to which the foreground
grid “structures” the system by
deformations and interruptions
of the grid.
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are high in both.29
On the one hand, the normalized integration measure, similarly to the
usual definition of integration, is related to the accessibility in the street
network. The authors presented a new way to represent the values of
the four measures for each city analyzed – mean NACH and maximum
NACH and the two normalized measures of Integration, mean NAIN
and maximum NAIN- into a diagram named “star model”. This allows

29

B. Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space, in “The Journal
of Space Syntax”, (3) 2, London 2012, p. 169.
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to develop a discourse on different urban spatial structure of cities by
observing all these variables all at once. (fig. 30) The high and low points
of the diagram are the mean NACH (top) and the mean NAIN (bottom),
while the left and right sides are the maximum NACH (right) and the
maximum NAIN (left). Most importantly, as explained by the authors:
Because the great majority of spaces in cities are in the background network,
the means represent the to- and through movement potential of the
“background network”, [...] and the maxima represent the to- and throughmovement potentials of the “foreground network”.30
In order to be specific in terms of each measure, the author explained what
each of the four measures represent exactly in terms of the properties of
the urban spatial structures analysed. In particular:
So mean and max NAIN show the ease of accessibility in the foreground
(max) and background (mean) networks in the usual syntactic sense, while
mean and max NACH index the degree of structure in the system: the mean
NACH the degree to which the background network forms a continuous grid
with direct connections, rather than being broken up into discontinuous subareas; while max NACH represents the degree to which the foreground grid
“structures” the system by deformations and interruptions of the grid. 31
Through this framework, the authors proceeded to describe, with the
angular segment analysis, the spatial structure of nineteen cities, each
analysis calculated at radius n, in order to focus on the global structures.
In particular, the cities are described and compared in groups of two.
30

Ivi, p. 170.
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Fig. 31. The NACH pattern of
Mahnattan and Chicago
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Fig. 32. The NACH pattern of
Denver and Las Vegas
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Starting from Manhattan and Chicago, in (Fig. 31), the authors
observe the highest values on NAIN as compared to all the other cities
analyzed. The mean NACH values are as well the highest in the sample,
while the maximum NACH values are very low. In the case of Manhattan,
this can be interpreted as follows: the system is strongly integrated, but it
is not strongly differentiated in terms of structure. The two cities present
an high ration on movement on the background network, but are weakly
structured in terms of their foreground network.32 This pattern, defined
by Hillier, Turner and Yang is defined as “democratic”, with a strong
background network and a weakly differentiated foreground network, can
be observed as well in the centre of the city of Chicago. With growth, the
city of Chicago developed with much weaker mean NACH (background
network) and higher maximum NACH than Manhattan. In fact, there are
discontinuities between areas and weak area-to-area connection in the
background network, which depend on a stronger foreground network
than the one in Manhattan.33
The second pair of cities analyzed and compared in terms of their
structure are Denver and Las Vegas (Fig. 32). As compared to Chicago,
Denver show lower values of integration. In terms of the values of mean
and maximum NACH, the mean NACH, corresponding to the “strength”
of the background network, is a little higher than Chicago, while the
maximum NACH, corresponding to the structure of the foreground
network, is really low at the whole city scale. The city of Las Vegas is much
less integrated than Denver, and the background network is weaker than
any other city, resulting into a pattern of segregation: according to the

32

B. Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space, in “The Journal
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Fig. 33. The NACH pattern of
Atlanta and New Orleans.
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Fig. 34. The NACH pattern of
Beijing and Kyoto
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authors, the foreground network of Denver segregates the background
network, as seen in (Fig. 32).
(Fig. 33) shows the two cities of Atlanta and New Orleans. Atlanta
is the least integrated city of the ones analyzed until now, and presents
a weak foreground structure, which is compensated by higher values of
mean NACH showing a relatively stronger background structure. New
Orleans is a little more integrated than Atlanta, but its foreground and
background networks are stronger than any other cities analyzed. In fact,
its star shape is similar to a “diamond”.34
The city of Beijing (Fig. 34) is less integrated than any American
city analyzed until now, and presents low values of mean and maximum
NACH, which means that it is weak both in terms of its background
network and its foreground network. In particular, similarly to Las Vegas,
the background areas are comparatively isolated from each other by the
foreground network. Kyoto, in the same figure, shows, on the one hand, a
similar star diagram, which means relatively similar values of the measure.
The map, on the other hand, shows a different spatial structure: the grid is
more uniform and small-scaled, while a larger grid is present away from
the centre. The peripheral grid looks more “organic”.
The next figure (Fig. 35), shows two large-scaled cities both with
an irregular grid: Tokyo and London. Tokyo is, according to the authors,
an “organic grid”. The map is also really big, about ten times larger than the
one of New Orleans. It presents higher NAIN than the other cities and the
fourth highest maximum NACH among all cities analyzed, as well an high
value of mean NACH. According to the authors,
Neither measures of integration or structure are dependent on resemblance

34

B. Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space, in “The Journal
of Space Syntax”, (3) 2, London 2012, p. 174.
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Fig. 35. The NACH pattern of
Tokio and London.
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Fig. 36. The NACH pattern of
Mytilene and Nicosia
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Fig. 37. The NACH pattern of
Hamedan and Shiraz
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to a geometrically regular grid. It is about how things are connected. 35
London shows a similar pattern of values than Tokio, with a strong
foreground structure.
(Fig. 36) shows smaller cities: Mytilene and Nicosia. On the one
hand, Mytilene is stronger on choice than integration, and has a stronger
foreground network than the background network. Nicosia, on the other
hand, presents reverse property: a stronger background grid as compared
to its foreground structure.36
The following picture shows Near-Eastern cities, Hamedan and
Shiraz, which present less interconnected and integrated patterns than
Western cities, with shorter lines and higher angular changes (Fig. 37).
In particular, Hamedan is less integrated and presents a weak foreground
structure as compared to any other cities analyzed earlier. Shiraz is low
in terms of integration and presents a weak background structure, as
compared to a relatively strong foreground network.
The last two cities analyzed, in (Fig. 38), are Venice and Barcelona.
On the one hand, Venice presents the lowest value of NAIN, and the lowest
NACH values, both mean and maximum. This, according to the authors,
is due to the lack of a local-to-global or global structure, probably because
this was provided, originally, by the canals. Barcelona, on the other hand,
presents a near perfect diamond shape: in fact, it presents high values on
all the four measures.
This analysis allowed the authors to define the global differences
between urban structures in terms of their spatial networks. But what can

35

B. Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space, in “The Journal
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Fig. 38. The NACH pattern of
Venice and Barcelona.
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be said in terms of a general urban structure? By normalizing the choice
measure, as explained earlier, it was possible to compare different systems.
Moreover, it is possible to fix a certain choice value and see each cities’
behaviour in terms of what structure is picked up by the choice network at
or above that value. In particular, 1.5 choice segments seem to be, according
to Hillier, Turner and Yang, the most interesting in terms of global
structure. Moreover, 1.4 segments pick up the way the global organization
is related to the local patterns. The authors provided a description for a
series of cities: Tokio, London, Instanbul, Beijing, Kyoto, Suzhou. In the
maps, the authors highlighted the 1.4 choice network allowed comparison
between the different cities. For the purpouse of this study, I will reproduce
the image of the six cities’ 1.4 Choice networks in (Fig. 39) and I will move
on to reviewing the final considerations of Bill Hillier, Alasdair Turner,
and Tao Yang. In the last part of this paper, in fact, the authors provide
the reader of a final reflection on the findings of this research on cities
and their formation process as structured networks. Apart from the
description of the foreground and background network structures, the
least angle segment analysis, and, especially, the normalization formulas,
have allowed the authors to reach an understanding on the general global
structure of cities. In particular, as explained by the authors:
Three main factors are involved: radial structures to link the centre of the
city to its edges and to the outside; lateral structures to link the sectors of the
city to each other away from the centre; and a ring structure at some scale
to make local areas accessible to each other and to the radial and lateral
structures. [...] We can think of these properties as a kind of ideal axial
geometry for an urban system, an approximation of which is required for the
effective functioning of the system. 37
37
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Bill Hillier, Tao Yang and Alasdair Turner further explain that the radial
streets allow connection between the centre and the periphery. The lateral
roads allow each part to interact with each others. The ring system allows
local areas to be selected both as destination and as spaces to pass
through. According to the authors:
These properties are configurational in the sense that they reflect and
generate function and its primary component, movement, but at the same
time they impose a global geometric structure on the city. 38
According to the authors, Manhattan, on the one hand, seems to be a
“spatially democratic grid”, as the mean NACH values show a background
grid which can be explained by the fact that the system is «economically
driven».39 Beijing and Kyoto, on the other hand, present a background
network that appears as segregated by the foreground network: this reflects,
according to the authors, the «spatialization of top down social order,
rather than economic activity».40 Cities as Tokio and London, differently
from these cases, present a strong foreground structure. According to Bill
Hillier, the lack of geometry of these systems is only apparent. In fact, the
foreground and background network present consistent geometric forms,
that are not visible as they lie at the level of the single line and not at the

it opens up new perspectives on the global and local analysis of city space, in “The Journal
of Space Syntax”, (3) 2, London 2012, p. 181.
B. Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space, in “The Journal
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Fig. 39. 1.4 Choice network of
Tokio, London, Instabul, Beijing,
Kyoto, Suzhou.
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level of the area.41 According to the authors,
This could reflect a creative process in which growth is led linearly by the
creation of the foreground grid, and the background grid then fill in the
interstitial areas [...] this foreground line led process of growth could in itself
be the simple reason for [...] the close interrelation between microeconomic
activity and the residential network – the urban village phenomenon. So
again, growth is geometrically informed but in this case at the level of the
line, not the area or the urban whole.42
To conclude, according to the authors, there are three factors
through which to interpret the generative process of the emerged urban
factors analyzed in this section. First of all, the scale at which geometry
is applied to the growing system. In the case of Chicago or Beijing,
it is applied to the whole city, while in the case of London or Tokio it
is applied at the level of the line. The second factor is the aspect of the
system to which the geometry is first applied: this is the foreground and
the background network. The third factor to consider is the reason why it
is applied: that is, according to the authors, whether the reasoning is led
by economic and social factors. As just explained, London and Tokio are
economically driven: with bottom up geometric strategies, they create a
strongly hierarchical foreground system of centralities which is in strong

41

B., Hillier, Spatial sustainability in cities: organic patterns and sustainable forms. In: D.,
Koch, L. Marcus, and J.,, Steen, (eds.) Proceedings of the 7th International Space Syntax
Symposium, Royal Institute of Technology (KTH): Stockholm 2009, cit. in, B. Hillier, A.,
Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how it opens up new
perspectives on the global and local analysis of city space, in “The Journal of Space Syntax”,
(3) 2, London 2012, p. 187.
42

B. Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space, in “The Journal
of Space Syntax”, (3) 2, London 2012, p. 187.
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relation to the background structure, but separate from it. Manhattan,
on the other hand, applies spatial geometry to the background grid and
maximise its value in order to minimise the difference with the foreground
structure. For this reason, the author hypothesize that «a top-down
spatial geometry allows bottom up economic opportunity»43 in the area
of Manhattan. Beijing and Kyoto, on the other hand, a top down whole
city geometrical formation is the result of «the spatial dominance of the
background network by the foreground, so social rather than economic
reason dominates».44 To conclude, according to the authors:

the “urban phenotypes”

The scaling of geometry, and the focus on foreground and background
networks, follow whichever logic is driving the system.45
According to this study, the analysis of the spatial structure of a
city with Space Syntax allows to make consideration on the reason behind
its spatial formation. This permits to explains the reasons behind the
very different “urban phenotypes” observable when analyzing different
cities. This study provided an in-depth explanation on what it means to
investigate the “social logic of space” in terms of the formation of urban
patterns. A separate observation of the foreground and the background
structure, through the segment angular analysis, allowed to give many
different definitions for observable urban networks: integrated, segregated,
interconnected, geometric, small-scaled, large-scaled, organic, “grid-like”,
etc.

43

B. Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space, in “The Journal
of Space Syntax”, (3) 2, London 2012, p. 188.
44
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The following sections will present a series of previous studies employing
Space Syntax as an analytical tool for the study of urban areas, cities or
even regions. In particular, it will provide examples on how Space Syntax
can put in relation the observable networks, both at the urban scale
and at the regional scale, to a series of other factors including land-use
patterns, demographic data, market values, and so on. The analysis of
these correlations allow Space Syntax to provide complete urban models
showing the reasons behind the formation of particular spatial patterns in
relation to the socio-economic factors. In other word, Space Syntax can
explain the logics behind the particular patterns of growth in cities and
allow, in this sense, to make prevision on urban growth. These models can
be proposed as a mean to provide an analytical framework for the proposal
of reasoned design strategies for urban areas, entire cities or even regional
areas. As it will explained later, Space Syntax can function as well as a way
to test possible design proposal within this analytical framework.

264

What does Space Syntax offer to urban design?

What does Space Syntax offer to urban design?
From the analysis of existing patterns to the
evaluation of design proposals
This section provides a brief introductory explanation to the part of this
work dedicated to the applications of the space syntax methodology. In
order to provide the reader of an understanding of the possible use of Space
Syntax as a network analysis, the following sections will review a series of
previous studies ranging from the scale of the urban area to the scale of entire
regions. This review will clarify the advantages of using Space Syntax as a
methodology of analysis and as a strategic tool to test design proposal within
urban design and planning projects.

In the paper named A configurational approach to analytical urban design:
the “Space Syntax” methodology,

1

the author Kayvan Karimi (2012)

advocates for the use of analytical methods throughout urban design
processes. In particular, the author explains that analytical methods such the use of analytical methods
as Space Syntax can be applied at any stage of the design process. In fact,

within urban design processes

the methods of Space Syntax can operate as an analytical framework,
by evaluating objectively the existing conditions both at the urban and
regional scale and as well test possible design proposal within the analysis
of the present patterns. According to Kayvan Karimi, the use of analytical
methods in urban design is «relatively new and begins predominantly in
the second half of the twentieth century»2. The use of analytical methods,
as I have earlier explained in section I, stemmed from a new understanding
of cities as systems: in the 1970s scientific methods for design and urban

1

K., Karimi, A configurational approach to analytical urban design: “Space syntax”
methodology., in “Urban Design International”, 17, pp. 297-318.
2

Ivi, p. 298.
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planning were at the centre of the discussion, with «the attempt to create
an analytical understanding of the city based on mathematical models
and quantitative methods».3 An advancement in terms of the analytical
approaches on urban spatial networks was developed by the appearance
of the Geographical Information System (GIS), which has the capacity
of overlaying layers of geo-referenced data and of analyzing them
quantitatively.4
According to Kayvan Karimi, Space Syntax filled the gap previously
existing of «an urban theory that could link physical aspects of the urban
system with its functional, social and behavioural aspects, directly and
seamlessly».5 In fact, other approaches creating urban models tend to
separate design from analysis and are rarely multi-disciplinary and multiscalar. Moreover, «analytical models that could deal with large urban
systems, such as transport models, are usually time-consuming, dataintensive, and rather expensive to build. The large amount of data, time
and resources that are required to create and run the models make their
a scientific approach on design

use in design difficult and impractical».6 The contemporary reflections
on the theory of scientific methods leads, according to Kayvan Karimi,
to a scientific approach on design. A scientific approach is defined as a
“conjecture-refutation” cycle, which give rise to the concept of
a “conjecture-test” model in design, which is predominantly based on a cycle
of creating design conjectures- or design ideas, concepts, generators – and
testing them against certain criteria. In this model, design is a non-discursive

3

K., Karimi, A configurational approach to analytical urban design: “Space syntax”
methodology., in “Urban Design International”, 17, p. 298.
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process that is assisted by analytical knowledge at some stages.7
According to the author, this is very different from the other systemic
urban models. In fact, he explains that:
This opposes the pure analysis-synthesis model, which defines design as
appraised cycles of logical analysis and synthesis that lead to design decisions.8
Differently from a normal design process, in which conjectures are
normally tested intuitively, an analytical design process employs analysis
in two different stages of the process. On the one hand, in the initial phase
of the process, when the designer is given a brief of the project with a series
of objectives, Space Syntax can provide what the author calls a “baseline the “baseline analysis”
analysis”. In fact, according to the author,
An analysis of the brief, the wider socio-economic context, and many other
issues in the beginning of the design process provides a better understanding
of the problems, constraints and needed solutions.9
After the development of design ideas, Space Syntax can be employed as a
strategical tool to test possible design proposals. In this sense,
The design ideas could be tested more systematically using the same analytical
techniques that are applied at the beginning of the process. The analysis of
the design ideas would determine whether they respond adequately to the

7

K., Karimi, A configurational approach to analytical urban design: “Space syntax”
methodology., in “Urban Design International”, 17, p. 300.
8

Ibid.

9

Ivi, p. 302.
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objectives of the design and whether they work as intended by designers.10
The spatial configuration analysis can function as a baseline analysis,
identifying the problems and potentials of an urban area, a city or even a
region. For instance, in the case of the city of Jeddah, in Saudi Arabia, the
analysis with Space Syntax was employed to analyze the urban grid prior
the testing of design proposals
with Space Syntax

to the project, which allowed to identify the issues to address with the
design proposals. The design proposals, on the other hand, can tested with
Space Syntax, especially adding further layer of information to the urban
model. As in the words of the author:
As soon as the design solutions emerge, the configuration models created in
the baseline phase are used to evaluate them in terms of their spatial and
functional performances. 11
But what issues in particular are analyzed with Space Syntax, both in the
baseline phase and in the design testing phase? As we have previously
explained, the main proposition of Space Syntax is that space is intrinsic to
human activity, not a background to it. In this sense, Space Syntax allows
to make prevision on the possible “use” of particular spatial structures in
cities. In other words, Space Syntax models explain existing movement
patterns and can forecast as well future scenarios by demonstrating the
relative influence of a number of key factors. First of all, the main factor
is the spatial layout, the geometry of the street or of the entire network,
which influences, as previously explained, the movement patterns in cities.
The analysis with space syntax can discuss the spatial layout hierarchy of a

10

K., Karimi, A configurational approach to analytical urban design: “Space syntax”
methodology., in “Urban Design International”, 17, p. 302.
11
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network, defining the connectivity of the system, from the more accessible
to the less accessible places. As previously explained, there is a strong
relationship between spatial configuration and how people move through
the city, which allows Space Syntax to make prevision on movement flows
through the analysis of the urban network, or, for instance, to explain
the reasons behind the clustering of particular socio-economic activities
on certain segments of the urban network. In fact, in general terms, the
spatial configuration analysis with Space Syntax allows to find correlation
between the structure of the grid, the movement patterns among the city
and other factors such as land-use, demographic data, real estate values,
social segregation, crime data etc. In other words, the analysis with Space
Syntax can explain the reciprocal influences between the structure of the
street network, the movement patterns, and all the other factors listed.
Many previous studies have demonstrated the capacity of Space Syntax
to describe quantitatively and scientifically the spatial outcomes of
particular planning strategies, by analyzing the formation of particular
spatial structures in cities in relation to the specific socio-economic
pattern observed. In order to let the reader understand, the next section
will provide a series of examples on the use of Space Syntax as an analysis
tool both at the urban scale and at the regional scale. In particular, section
3.2 and 3.3. will review studies employing Space Syntax as a method to
describe existing urban and regional patterns by relating them to specific
socio-economic factors. Section 3.4 will provide examples on the use of
Space Syntax as a more direct strategic tool for design.
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PART III
THE ANALYSIS OF URBAN AND
REGIONAL NETWORKS THROUGH SPACE
SYNTAX: SOME EXAMPLES.
This chapter presents some applications of the theory of Space Syntax on a
range of different case studies.The spatial configuration analysis with Space
Syntax allows to find correlation between the structure of the grid, the movement pattern of the city, and other factors such as land-use, demographic
datas, real estate values, etc. This kind of analysis can be developed at any
scale, from the urban scale to the regional, and even national scale. The cases
of study presented in the first part of this section constitutes analysis of the
formation of particular spatial structures at the urban and regional scale
in relation to socio-economic patterns. The second part of this section will
present some examples on the use of Space Syntax as a strategic tool to test
design proposals, which demonstrates the capacity of Space Syntax to describe quantitatively and scientifically the spatial outcomes of specific planning
strategies.

271

THE ANALYSIS OF URBAN AND REGIONAL NETWORKS THROUGH SPACE
SYNTAX: SOME EXAMPLES

Examples of spatial analysis at the urban scale
This section will present a selection of studies employing Space Syntax as
a method to describe and analyze particular spatial pattern at the urban
scale, establishing correlations with specific socio-economic factors. First of
all, I will review the paper published by Sophia Psarra in 2012 on the city of
Detroit, named Detroit-the fall of the public realm: the street network and
its social and economic dimensions from 1789 to the present. Secondly, I
will analyze the study by Laura Narvaez, Alan Penn, Sam Griffith on the
city of Cardiff and the spatial dimension of economic properties. This has
been published into a series of papers including Space Syntax economics:
decoding accessibility using property value and housing price in Cardiff,
Wales (2012), and The spatial dimension of trade: from the geography of
uses to the architecture of local economies (2014).

In the paper named Detroit-the fall of the public realm: the street
network and its social and economic dimensions from 1789 to the present,
Sophia Psarra and Conrad Kickert traced the evolutionary pattern of the
city of Detroit from the age in which it was considered as a symbol of
industrial dynamism to the current aspect of declining city. In particular,
the study analyzed the urban network of Detroit and explore the relations
between the morphology of the city and the socio-economic forces that
gave rise to its evolution in terms of spatial patterns. According to the
author, all academics researches and the newspaper reports accounted for
the decline of the city as a function of socio-economic factors, including
the dismantling of the industry, the consequent declining economy, social
segregation and the racial conflicts. This study, opposite to this, showed
the potential of Space Syntax into explaining phenomena of growth and
decline of a city through the analysis of its network.
Since the 1950, according to the author, Detroit had been divided into a
declining inner core and surrounding affluent suburbs connected together,
272
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or maybe isolated from each others, by a network of freeways. For the
purpose of explaining the evolutionary pattern of this city, it was necessary
to relate the socio-economic patterns emerged to the spatial structures
that they have determined. In fact, according to the author,
The physical pattern of the city acted conjointly with social and economic
activity to produce different outcomes in the two periods of study. More
specifically, the spatial network that once helped to build the interconnected
city of industrial manufacture, was gradually expanded and altered
facilitating the emergence of the segregated city, based on a different model
of spatial accessibility and economic production. The significance of this
observation is in showing that the urban fabric possesses social, economic
and environmental potential more than what is usually credited for by policy
makers, urban designers and planners.1
For this purpose, the authors analyzed the physical structure of space of
the city of Detroit and its changes of configuration over the years using
Space Syntax and correlated this evolutionary development to the current
economic and social factors of the city. With this method, According to
the authors:
Studying how spaces are interconnected to form local and global patterns
that underline cities and their social activity, economic structures, and
cognitive factors, space syntax has shown that some of these patterns,
and more specifically the interconnected street network are, as Jane Jacobs

1

S. Psarra, C., Kickert, Detroit- The Fall of the Public Realm: The Street Network and its
Social and Economic Dimensions from 1796 to the Present. In: M. Greene, Reyes, J., and
Castro, A., (eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p.1.
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believed, more sustainable than others.2
The analysis was developed with the use of a series of maps from 1976 to
2009. By observing the maps, the authors selected the maps showing the
major physical changes in terms of urban structure. In particular, the city
was analyzed into two periods of time: from 1796 to 1952, and from 1952
to the present. The first period captured the evolution of Detroit from an
agrarian city to a growing manufacturing city with its peak in the 1950s
due to the Fordist industrial development. The second period of analysis
correspond to the decline of the city of Detroit in terms of population,
economics, and dismantling of the industrial activity.
Starting from the 1796, the integration analysis picks out the historical
nucleus of Detroit in the intersection of the Jefferson and Woodward
avenue. According to the authors, this corresponds to the generic structure
of cities in which the most integrated lines allows the access to the core of
the city, and create an interface between the inhabitants of the town and
outside movement of visitors. (Fig. 1)
After a destructive fire in 1805, Judge Augustus B. Woodward developed
a plan for the city inspired by the plan for Washington DC., by Charles
L’Enfant. This plan defined the start, according to the authors, to
contemporary Detroit. The least angle choice network at radius 1000
meters of the city in 1837, identifies a global structure determined by the
avenues. (Fig. 2) In the words of the authors «spreading out like spokes,
the radial roads link the centre with the edges of the city and intersect with

2

B., Hillier, Spatial sustainability in cities: organic patterns and sustainable
forms. In: Koch, D., Marcus, L., Steen, J., (eds.) Proceedings of the 7th International
Space Syntax Symposium, Royal Institute of Technology (KTH), Stockholm 2009, Cit.
in S. Psarra, C., Kickert, Detroit- The Fall of the Public Realm: The Street Network and
its Social and Economic Dimensions from 1796 to the Present. In: M. Greene, Reyes, J.,
and Castro, A., (eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p. 2.
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a dense pattern of streets that grew out of the French agricultural strips
perpendicular to the Detroit river».3

3

S. Psarra, C., Kickert, Detroit- The Fall of the Public Realm: The Street Network and its
Social and Economic Dimensions from 1796 to the Present. In: M. Greene, Reyes, J., and
Castro, A., (eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p.3.

Fig. 1, Fig. 2. Integration network
of Detroit in 1796 (top). Choice
network of Detroit in 1837
(bottom).
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Fig. 3, Fig. 4. Choice network
at radius 10000 (top). Choice
network at radius 1000 (bottom).
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By 1879, its population had reached 80,000 and Detroit had grown as a
commercial city, while the residential areas begun moving out to the centre,
which begun to be occupied by businesses and industries. (Fig. 3, Fig. 4)
shows the choice network at radii 10000 and 1000 meters. According to
the authors, the foreground network consists of a set of radial avenues
and streets connecting the centre with the edge of the city, both at the
global and at the local scale. In the same period of time, the city initiated a

Fig. 5, Fig. 6. Clustering of

clustering of commercial activities near the intersection of Woodward and commercial activities.
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Clifford avenue. Based on a general pattern of growth of historical towns,
the described choice network correspond to the public spaces that were
mostly used and that presented an high ratio of movement, due to the
presence of commercial activities, shops and businesses (Fig. 5, 6).
In January 1910, the first large automobile factory opened in Detroit in
East Jefferson avenue. This, according to the authors, initiated a process
of urban growth which disrupted the social patterns of the city, expanded
the city over its boundaries, and changed the spatial structure for good. By
1921 Detroit’s landscape had changed due to the construction of railroads
and the presence of industrial sites, while the population had reach half
the of the present population numbers. The same radial avenues of the
other maps previously showed functioned as the arteries of a new urban
form, expanded into a series of fast-expanding urban surroundings. The
authors mapped the industrial sites in order to show their proximity to
this large scale movement structure. Moreover, both the railroad system
and the super-ordinate grid contributed to the location of industries, as,
according to the authors, streetcars ran along these routes transporting
workers to and from the factory sites (Fig. 7). When looking at the choice
network at the local scale, in the same years, it is clear that the radial
avenues contributed to the creation of “centrality” both at the global and
local scale. (Fig. 9) shows the superimposition to the streetcar lines on the
choice network at radius 1000, confirming a strong correlation between
the streetcar transportation and the global and local network of the city.
Moreover, the local choice network of the urban core seems to be very
dense, consequently to a local intensification of the grid, which is a process
that I have explained in the previous section. the grid intensification is a
key process in the emergence of centres, which reduces travel distances
and facilitates economic activity (Fig. 10, Fig. 11).4
4

278

B., Hillier, Spatial sustainability in cities: organic patterns and sustainable

Examples of spatial analysis at the urban scale

Fig. 7. The geometric choice map at
a radius of 10000 meters shows that
the major routes consisting of the
same radial avenues as in 1796, 1837
and 1879 were the main connectors
of the original nucleus to its fast‐
expanding urban surroundings.
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Fig. 8. The choice map at a
radius of 1000 meters shows
that the radial avenues are vital
components of centrality at both
global and local scales.
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Fig. 9. By superimposing the
streetcar lines on the choice
map at a radius of 1000 meters,
a strong correlation between
streetcar transportation, the
global and the local route
structure becomes clear.
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Fig. 10, Fig. 11. Historic pictures
shows crowded streets, streetcars,
trolley lines and commercial
activity in Campus Martius,
Woodward Avenue, Gratiot,
State and Griswold.
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According to the two authors, there was a « close relation at all scales
among the spatial characteristics of the urban layout, commercial activity,
transportation, and pedestrian movement of Detroit in the 1920».5 This
forms. In: Koch, D., Marcus, L., Steen, J., (eds.) Proceedings of the 7th International Space
Syntax Symposium, Royal Institute of Technology (KTH): Stockholm 2009, Cit. in S.
Psarra, C., Kickert, Detroit- The Fall of the Public Realm: The Street Network and its Social
and Economic Dimensions from 1796 to the Present. In: M. Greene, Reyes, J., and Castro,
A., (eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p.4.
S. Psarra, C., Kickert, Detroit- The Fall of the Public Realm: The Street Network and its
Social and Economic Dimensions from 1796 to the Present. In: M. Greene, Reyes, J., and
Castro, A., (eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, pp. 4-5.
5

Fig. 12. A landmark institution,
the J.L Hudson Company
building, moved to Woodward
avenue in the early 1900s.
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was reflected in the location of a landmark institution, the J.L Hudson
Company (Fig. 12), moved to Woodward avenue in the early 1900s.
Fig. 13. The foreground network
at a radius of 10000 meters
remained in the 1950s roughly
the same as in 1921, with the
exception of the new growth
areas on the west side of the city,
where the pattern of intersections
of the orthogonal lines is denser
than in the rest of the city as
small blocks contained dense
factory worker housing.
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According to Aarne H. Frobom, as quoted by the authors, the giant store
was «a “product” of the transit patterns of the 1920s».6 This corresponds to
the principle of the “multiplier effect”, as explained earlier in section 2.2.:

S. Psarra, C., Kickert, Detroit- The Fall of the Public Realm: The Street Network and its
Social and Economic Dimensions from 1796 to the Present. In: M. Greene, Reyes, J., and
Castro, A., (eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p. 5.
6
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the location of retail on movement-rich location, attracts, in turn, more
retail and diversified uses to that location.7 Moreover, «well-used streetcar
lines also reached out into the suburbs, servicing local cluster of retail at
major stops and intersection throughout the urban region.
According to the authors, the background structure of the city of Detroit
seemed well connected to the foreground network. In fact, the «movement
of residents within the local areas interacted with the movement from and
to areas within the city as a whole, maintaining accessibility».8 To conclude
the first part of the analysis, the two authors explain that:
This urban-industrial landscape had a logic that defied common observation
but this analysis finds that the spatial layout, automobile manufacturing,
and the retail economy of the city were inseparably bound in a symbiotic
relationship through the combined function of interdependent dimensions:
the local and global network but also its street car and railway system
intertwining production and commercial activity in the city. This was set
against a background of residential neighbourhoods whose relative spatial
segregation was marginal. 9
The second phase analyzed is from the 1950 to the present time. According
to the authors, in the post-war years, suburban growth was incentivised
as a planning ideology by the federal government, through a series of
7

B., Hillier, Centrality as a process: accounting for attraction inequalities in deformed
grids, in “Urban Design International”, 4 (3) 1999, pp. 107-127, Cit. in S. Psarra, C.,
Kickert, Detroit- The Fall of the Public Realm: The Street Network and its Social and
Economic Dimensions from 1796 to the Present. In: M. Greene, Reyes, J., and Castro, A.,
(eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p.4.
8

S. Psarra, C., Kickert, Detroit- The Fall of the Public Realm: The Street Network and its
Social and Economic Dimensions from 1796 to the Present. In: M. Greene, Reyes, J., and
Castro, A., (eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p. 5.
9

Ivi, p. 6.
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housing acts, subsidies in the construction of highway and houses, tax
policies supporting housing affordability, etc. In the early 1950s, a new
residential landscape had arisen. (Fig. 13) shows the new growth area on
the west side of the city. People begun to be dependent on their cars, and
while their manufacturer became more and more powerful, the street
car lines were eliminated in 1956 (Fig. 13, 14). Traffic congestion and
parking problems discouraged the location of more commercial activities
Fig. 14. The streetcar lines were
reduced to the radial boulevards
only to be shut down in 1956.
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located along major roads. Consumer could easily reach these locations
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Fig. 15, Fig. 16. By examining a
section of downtown Detroit and
its adjoining areas in 1952 and
2009, these figures show that as
the downtown core was encircled
by expressways on three sides,
its street network became
isolated from the surrounding
neighborhoods in the city.
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by car. The use of cars was further incentivated by the development of the
interstate system within the city. These new connectors created fast links
from the centre to the suburban communities, and while at the scale of the
city and its the surrounding region were built to connect, they developed
a pattern of spatial segregation within the city of Detroit. According to the
authors:
Within the city of Detroit the interstate system broke down the urban fabric,
disrupting the links between its downtown area and the neighbouring areas
and between the streets in the residential district. [...] the downtown core
was encircled by the expressways on three sides, its street network became
isolated from the surrounding neighbourhoods in the city.10
This can be observed into the map showing a portion of the city in (Fig. 15,
16). The white hatch shows the location on the highway on the previously
existing city centre. The authors mentions as well the construction of the
Lafayette park, a urban renewal project by Mies van der Rohe, and Ludwig
Hilberseimer. According to the authors, this modernist project erased the
original street grid and replaced it with superblocks, damaging the original
connectivity pattern of the area.
Fig. 17, Fig. 18. The choice
network at a radius of 10000
meters at present day still
consists of the radial avenues of
Woodward, Grand River and
Gratiot and the Jefferson Grid
spread throughout the city and
its greater metropolitan area.
The small‐scale street network
(choice at a 1000 meters radius)
also captures local centers located
at intersections along the main
routes radiating out of Detroit
and at intersections of roads that
belong to the super‐grid.
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The interstate highway damaged the smaller scale of the neighbourhood
street grid, but left undamaged the large scale network of Detroit. In fact,
the choice network at radius 10,000 still consists of the radial avenues
spread throughout the city, as shown in (Fig. 17, Fig. 18). The highway
isn’t picked up by the choice network map, which means that it does not
play an interconnecting role in the system. The interstate roads, however,

10

S. Psarra, C., Kickert, Detroit- The Fall of the Public Realm: The Street Network and its
Social and Economic Dimensions from 1796 to the Present. In: M. Greene, Reyes, J., and
Castro, A., (eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p. 7.
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Fig. 19. Shows a clear correspondence between major retail and employment centers or ‘edge cities’ and the combined
measure of metric and angular step distance. Built to cater to suburban car owners, these new centers have been strategically
located within a small range of turns and within short metric range from the exits of the interstate system so as to optimize
the potential to be reached by customers.
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determined the location of current large-scale retail areas which are
now located around and beyond the city’s boundaries. (Fig. 19) shows
a correspondence between a combined measure of metric and angular
step distance and the major retail areas. In fact, these centres have been
located within a relatively short distance from the highways exits in order
to optimize the reach of possible consumers. According to the authors,
the “centrality” was still found as a function of the spatial layout of the
city, with the difference that now it follows the logics and the scale of
car-movement. To explain well, the distribution of land-uses shows a
correspondence with to-movement and through- movement potentials at
the global and local scales: the large scale network picks up the location
of the commercial strips (Fig. 20), while the small-scale network - choice
at 1000 meters radius – captures local centres located at the intersections
along the main roads reaching out of Detroit.
The above mentioned local centres can be of two kinds: either commercial
cluster within the city limits of Detroit, or historic downtown centres of
suburban communities. On the one hand, the first category of the innercity centres are the« by-products of the large scale and the small scale
network, but fails to interact with the background network of residential
activities».11 In fact, according to Sophia Psarra and Conrad Kickert,
This is because barriers and “holes” in the urban fabric generated by the
interstates, abandoned industrial sites, and railway lines cause major
disruptions to the connectivity levels between the foreground network of
choice and the background network of the residential streets. As a result,
the residential network now fails to overcome the natural pattern of spatial
segregation associated with residential activity. In organic cities and in the

11

S. Psarra, C., Kickert, Detroit- The Fall of the Public Realm: The Street Network and its
Social and Economic Dimensions from 1796 to the Present. In: M. Greene, Reyes, J., and
Castro, A., (eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p. 8.
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first stages of Detroit’s development, the residential network overcame
separation through the interconnectivity of global centres, local centres,
and residential communities. 12
On the other hand, the local centres of the second category, belonging
12

Ivi, p. 9.

Fig. 20. The large‐scale network
(choice at a 10000 meters radius)
captures the aforementioned
commercial strips, a typology of
exchange that is not only present
throughout the Jeffersonian
super‐grid of Greater Detroit,
but also can be found in many
American cities as a byproduct
of the spatial logic of large‐scale
vehicular traffic.
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to affluent suburban districts, managed to establish spatial links between
commercial activities and the residential units, exploiting both large-scale
and small-scale spatial relations.
This study demonstrated, on the one hand, the interdependency of spatial
structure, movement, and commercial activities in cities. On the other
hand, it showed how spatial configuration can play a role into the “health”
and sustainability of cities. To summarise the above described phases of
the analysis, the first period presented a movement economy exploiting
the relation between local and global scale urban network to develop a
foreground network of commercial activities and an integrated background
network of residences. The second phase showed how the structuring of
Detroit as an industrial and post-industrial city «separated the foreground
network from the background network, and the economy of movement
from the culture of “place”».13 To conclude, according to Sophia Psarra
and Conrad Kickert, the spatial configuration played a double role: in the
first phase it acted conjointly with economic and social factors to build a
dynamic and interconnected city, while in the second phase contributed
to a pattern of segregation and decline of the city. The change of the street
network of Detroit represented the change from an economic model of
industrial production to a consumption-based model.
To conclude,
Capturing the shift from a production to a consumption economy in a
very distinctive way, this study shows that different social, cultural and
economic forces have different spatial correlated, and that space is not a
neutral container but an integral component of the social, economic and

13

S. Psarra, C., Kickert, Detroit- The Fall of the Public Realm: The Street Network and its
Social and Economic Dimensions from 1796 to the Present. In: M. Greene, Reyes, J., and
Castro, A., (eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p. 9.
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environmental life of cities.14
This study demonstrate that the social, economic, environmental factors
and the spatial structure of a city are completely interdependent. For this
reason, Sophia Psarra and Conrad Kickert explain how important is to
study intensively the spatial network of cities, as well in relation to all these
factors. This can allow to consult on possible strategies and to translate
into spatial reality possible policy plans proposed for a city. In fact, it is
necessary to examine the spatial implication of planning propositions
before a possible, successful implementation.
Another study investigating the correlation between the spatial structure
of a city and specific economic factors is the research developed by Laura
Narvaez, Alan Penn and Sam Griffith on the city of Cardiff. The authors
begun by investigating, in the paper named Space Syntax economics:
decoding accessibility using property value and housing price in Cardiff,
Wales,15 the reciprocal influence of spatial structure and economic
properties embedded into the city’s urban form. The paper wished to
explore how specific measures of the market variables - the council tax
band, the sold house prices, and the average price for housing typology had an effect on the formation of the formation of urban space, throughout
the development of particular morphology and the allocation of specific
land-uses.
As explained earlier, street connectivity influences the density of pedestrian
movement and the clustering of activity on particular segment of the

14

S. Psarra, C., Kickert, Detroit- The Fall of the Public Realm: The Street Network and its
Social and Economic Dimensions from 1796 to the Present. In: M. Greene, Reyes, J., and
Castro, A., (eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p. 10.
15
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network.16 The hypothesis of this research is that economic processes,
follows this process as well. In the words of Laura Narvaez, Alan Penn and
Sam Griffith:
If movement economies are based on the “multiplier effect that results from
movement flows determined by the configuration of the grid, then it is argued
that spatial configuration can determine price.17
The first stage of the research studied the parameter of spatial accessibility
of the urban network of Cardiff. Differently from other previous studies
which defined accessibility as a measure of distance (connectivity), this
paper considers accessibility as an added value in the spatial structure.
This value of accessibility as a “resource” is recognized and defined
by the markets.18 The papers begins with a review on the concept of
“accessibility” in relation to economic patterns. According to the author,
previous researches suggested that accessibility can be priced19, and
that it can be considered as a “spatial capital” together with another
factor named “diversity”.20 In terms of urban morphology, moreover,
16

B., Hillier, Space is the Machine. A configurational theory of architecture, Cambridge
University press, Cambridge,1996.
17

L., Narvaez, A., Penn, S., Griffith, Space Syntax economics: decoding accessibility using
property value and housing price in Cardiff, Wales, In: M. Greene, Reyes, J., and Castro, A.,
(eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p.2.
18
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C., Webster, Pricing Accessibility: Urban form, missing markets and the efficient
allocation of property rights over shared urban resources. Urban Buzz Position Paper. In:
In: Koch, D., Marcus, L., Steen, J., (eds.) Proceedings of the 7th International Space Syntax
Symposium, Royal Institute of Technology (KTH): Stockholm 2009, cit. in L. Narvaez, A.
Penn, S. Griffith, Space Syntax economics: decoding accessibility using property value
and housing price in Cardiff, Wales, In: M. Greene, Reyes, J., and Castro, A., (eds. ),
Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p.2.
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accessibility is put in relation with the effect of the market. In particular,
the concept of the fringe belt proposed by Conzen (1960) derive from a
series of growth periods, accompanied by moment of slower growth. This
would determine, according to the urban morphologists, the emergence
of distinct zone of development at the edge of the city, with a belt-like
form. Another contribution comes by Whitehand (1972) who «linked
the concept of fringe-belt to neoclassical economics “trade-off ” models,
showing the relationship between bid-rent and distance from the edge of
built-up areas».21 According to the authors,
Accessibility, then, offers a value that can be measurable in terms of how
different types of land use are priced depending on their location and
accessibility to its central area. Integrated and segregated street patterns [...]
also respond to how markets behave depending on the structure of the grid.
[...] main roads that tend to have higher accessibility and higher diversity
of uses have specific markets that are regulated for specific purpose – and
different – from secondary roads, which tend to be more segregated from the
built up area. Neighbourhoods tend to be more private, and therefore, more
segregated. 22
As for the methodology of the analysis, the author referred to a previous
project, named i- VALUL, which was part of a larger research development

of urban form, in “The Journal of Space Syntax”, Vol. 1, No. 1, London 2010, cit. in L.,
Narvaez, A., Penn, S., Griffith, Space Syntax economics: decoding accessibility using
property value and housing price in Cardiff, Wales, In: M. Greene, Reyes, J., and Castro,
A., (eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p.3.
21

L., Narvaez, A., Penn, S., Griffith, Space Syntax economics: decoding accessibility using
property value and housing price in Cardiff, Wales, In: M. Greene, Reyes, J., and Castro, A.,
(eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p.3.
22
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called Urban Buzz programme. This project was, according to Laura
Narvaez, Alan Penn, and Sam Griffith, «an evidence-based method to
study the spatial and physical components influencing urban value, both
in social and economic ways». 23
One of the study developed within this project related spatial analysis to
residential property value patterns, using tax band values as a proxy of
the property price. The result of this study was to show that council tax
Fig. 21. Cardiff street network.
Segment Choice radius n.
Decentralization took place as
well due to housing affordability.
In fact, the city developed large
areas of low density council
housing in the west and east side
of the city from the late 1920s
to the 1960s. Private housing
developed in the north side of
the city, and begun to dominate
in the 1980s and 1990s. This
process marked a footprint in
the configuration of the city.
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band is strongly correlated to global integration. In fact, the higher tax
property values, the higher the integration value. This changed at a more
local scale. in fact, at a local level (radius 300 m) the properties with high
tax values showed less local accessibility than low tax properties.
In this study, the authors developed three analysis using Space Syntax and

23

L., Narvaez, A., Penn, S., Griffith, Space Syntax economics: decoding accessibility using
property value and housing price in Cardiff, Wales, In: M. Greene, Reyes, J., and Castro, A.,
(eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p. 4.
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correlating it to three different economic properties: the first one employed
council tax values, the second one referred to housing prices, and the third
one considered the average price for every housing typology.
According to the authors, Cardiff grew over time with a decentralization
process. This occurred because the inhabitants lived in the two parishes
which originally constituted the town in the mid nineteenth century.
Decentralization took place as well due to housing affordability. In fact,
the city developed large areas of low density council housing in the west
and east side of the city from the late 1920s to the 1960s. Private housing
developed in the north side of the city, and begun to dominate in the 1980s
and 1990s. This process marked a footprint in the configuration of the
city, as shown in (Fig. 21). The segment angular analysis shows a global
integration network as in (Fig. 22), with the most integrated values on
the main artery of the city connecting crossing the central area from West
to East. On these main arteries, the retail and commercial activities take Fig. 22. Cardiff street network.
Segment Angular Integration

place. A pattern of global accessibility takes place on these main roads as radius n.
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Fig. 23, Fig. 24. Segment angular
integration radius 800m. The
main roads on the west and east
side of the centre show a pattern
of local accessibility (top). The
author considers tax banding as
the first variable for the analysis.
The purpose is to consider
taxation as a form of how
property is priced, depending on
its location and the price paid (or
sold prices) that are made. The
data is showed for two districts
in the city of Cardiff, CF10 and
CF11 (bottom).

300

well in the centre of the city, as it is marked by a predominant retail activity.
The north and south areas, with the most ratio of residential usages, are
connected by main roads linked to the main arteries. At a more local level,
at a radius of 800 meters, the main roads on the west and east side of the
centre show a pattern of local accessibility (Fig. 23).
As anticipated earlier, the author considers tax banding as the first
variable for the analysis. The purpose is to consider taxation as a form of
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how property is priced, depending on its location and the price paid (or
sold prices) that are made. The data is showed for two districts in the city
of Cardiff, CF10 and CF11. (Fig. 24) Similarly to the previous research
made in London, the result of this analysis showed a clear correspondence
between tax band value and integration (Fig. 25). In particular, as explained
by the author:
The higher the property tax value, the higher the integration value. This result
was consistent when using different metric radii (300, 800, 1000, 2000) as
well as Choice measure resulting in the same positive relation. However, the
difference is shown in the relation at radius 300 and segment length. [...] Fig. 25. Council Tax Bands
with: (A) Global Integration

Segment length proves to be in a negative relation to higher tax properties, Rn, (B) Choice (Overlap Path)
meaning that the smaller urban blocks the higher tax property.24
24

L., Narvaez, A., Penn, S., Griffith, Space Syntax economics: decoding accessibility using

Rn, (C) Integration R300m,
(D) Segment Length. The result
of this analysis showed a clear
correspondence between tax
band value and Integration.
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The possible reasons for this difference might be that the sample considered
corresponds to the most integrated core of the city. Moreover, the relation
of the council tax band and integration might depend as well on the city’s
specific morphology.
The second variable analyzed into this study is the Sold House Prices.
Price paid dataset are used by the author to check the average price and
the number of sales within a period going from 2008 to 2010. The data
was used to test the way different typology of housing, according to their
price per square meter, would be related to the integration values into
the whole system.25 This second set of data was correlated to the street
network integration at different radii (Radius n, radius 800m, radius
300m). (Fig. 26) shows a map of the sold out prices of housing in Cardiff,
Fig. 26. The image shows a map
of the sold out prices of housing
in Cardiff, over the Integration
network map of the city. The
colours of the points represent
the groups of tax band in which
the sold properties correspond,
while diagram is showing the
variation of the housing prices
over the years.
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over the Integration network map of the city. The colours of the points
represent the groups of tax band in which the sold properties correspond,
while diagram is showing the variation of the housing prices over the

property value and housing price in Cardiff, Wales, In: M. Greene, Reyes, J., and Castro, A.,
(eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p. 11.
25
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years. Following, as a third set of analysis, the author averaged the price
per square metre for each typology «with the purpose of relating the size
of the property, using segment length as a measure of urban block size, and
local measure of integration within a radius of 400 meters».26 According
to the authors, semi-detached and detached housing corresponded to
an higher level of integration within the urban system. terraced houses
and flats showed a difference in every year. One the one hand, terraced
houses are valuable because of their size: the higher the price per square
metre, the higher street segment and the less integrated. In fact, more land
corresponds to bigger houses, located into more private areas, for instance
in the suburbs. On the other hand, flats result the most variable type of
dwelling: the prices changes easily according to their accessibility within
the whole system (Fig. 27).27
The higher council tax band value, to summarise, correspond to the

26

L., Narvaez, A., Penn, S., Griffith, Space Syntax economics: decoding accessibility using
property value and housing price in Cardiff, Wales, In: M. Greene, Reyes, J., and Castro, A.,
(eds. ), Proceedings: Space Syntax Symposium, PUC, Santiago 2012, p. 14.
27

Ibid.

Fig. 27. The image shows two
diagrams of the average prices of
the different housing typologies
with the Integration values (left)
at radius n and the segment
lenght (right).
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highest cost per square metre. This corresponds as well to more segregated
areas with larger street blocks.
To conclude, the study showed how different economic variables are
correlated to spatial variables. In particular, the first set of analysis
demonstrated that a strong correlation between council tax band data and
the values of integration of the urban network of Cardiff: high council tax
band values correspond to high value of integration. The analysis on the
length of street segments showed an interesting result. In fact, «higher tax
properties tend to be on smaller blocks». 28 According to Laura Narvaez,
Alan Penn and Sam Griffith:
It can be suggested that, besides location, the allocation of land uses might
have an effect on how property value is assigned. In the central area where
the main markets are retail and commercial, higher tax properties tend
to be more accessible where the street network is with least length of tomovement.29
The second set of analysis showed, first of all, that the price of the dwelling
in the housing market of the city of Cardiff is independent to the level
of Integration. The correlation of variable in this second set of analysis is
between price per square metre and local integration. In particular, the
cost of the dwellings is higher with larger urban blocks and less integrated
spaces in the network.
In another paper named The spatial dimension of trade: from the geography

28
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of uses to the architecture of local economies,30 (2014), Laura Narvaez, Alan
Penn and Sam Griffith continue with the discussion on the relationship
between urban space and urban economy. In other words, the author
investigates the spatial form of economic actions in urban space, and the
way socio-economic interactions are affected by space. In this study, in
particular, Laura Narvaez investigates the property of this relation through
the variable of the rent value in the city of Cardiff, and focuses on the
process through which centralities emerge across scales. According to the
author, by quoting Jane Jacobs,
Economies organize themselves in space and over time, resulting from
materialization through “localized actions” from society.31
Within this conceptual framework, Laura Narvaez investigates the logic
behind the organization of economies in urban space. In particular, the
research analyze the role of accessibility in the way commercial and noncommercial property markets are distributed in the city of Cardiff. The
hypothesis of this study is that «distance constructs possibilities to interact
socio-economically».32 According to the author, distance is not considered
as an absolute measure from one place to another, but it is shaped by the
form of the network of streets in different ways according to the logics

30

L., Narvaez, A., Penn, S., Griffith, The Spatial dimension of trade: from the geography
of uses to the architecture of local economies, In “A/Z ITU Journal of the Faculty of
Architecture”, 11(2), Istanbul Teknik Üniversitesi, Istanbul 2014, pp. 209-230.
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the geography of uses to the architecture of local economies, In “A/Z ITU Journal of the
Faculty of Architecture”, 11(2), Istanbul Teknik Üniversitesi, Istanbul 2014, p. 209-230.
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of movement across the network. Economic materialization might be
regulated by proximities but as well by differences of the spatial network.
Space, as observed earlier with the case study of Detroit by Sophia Psarra
and Conrad Kickert, is a framework accounting the socio-economic
processes shaping a city’s urbanization.33
According to the authors, Cardiff constitutes an example of the postindustrial city in which the socio-economic development determined a
spatial distribution of activities, showing a relation of interdependency
with the way the urban centre was designed. By quoting Micheal Pacione,
the author explains that
many city centres, in the US and the UK, have been transformed by their
social and economic processes, such as deindustrialization, retail activities,
decentralization of population, increased socio-spatial polarization and
reduced accessibility due to the increasing demand for car ownership. 34
The first part of the paper provides an introductory review on the concept
of “centrality”. According to this research, cities develop self-organizing
economies articulating the concentration of activities and the diversity of
uses. Bill Hillier have addressed the notion of “centrality” as a spatial process
involving grid deformation because of particular socio-economic forces in
action. A much older study attempting to address the idea of “centrality”
was originally developed by the economist Johann Heinrich Von Thunen
33

V., Netto, Urbanization at the Heart of the Economy: The Role of Cities in Economic
Development, in “Cluster”, 2011, Cit. in. L., Narvaez, A., Penn, S., Griffith, The Spatial
dimension of trade: from the geography of uses to the architecture of local economies, In
“A/Z ITU Journal of the Faculty of Architecture”, 11(2), Istanbul Teknik Üniversitesi,
Istanbul 2014, p. 210.
34

L., Narvaez, A., Penn, S., Griffith, The Spatial dimension of trade: from the geography
of uses to the architecture of local economies, In “A/Z ITU Journal of the Faculty of
Architecture”, 11(2), Istanbul Teknik Üniversitesi, Istanbul 2014, p. 211.
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(1826), who represented the city as a self-organizing network articulating
the growth of the city through hierarchical orders of agglomeration
represented in concentric rings from the centre outwards, as in (Fig. 28).
On the other hand, according to David Graham Shane, land use, transport
costs and land rent, «these models are broken into differences of spaces
that allow different centres to be identified, firstly as specialized areas and
later as self organizing local economies».35 As explained in section 1.1.,
the transportation networks may allow sprawl while the urban system Fig.
35

D. G., Shane, Recombinant Urbanism: Conceptual Modeling in Architecture and
City Theory, Wiley and Sons Ltd., Hoboken 2005., p. 28 Cit. in. L., Narvaez, A., Penn,
S., Griffith, The Spatial dimension of trade: from the geography of uses to the architecture
of local economies, In “A/Z ITU Journal of the Faculty of Architecture”, 11(2), Istanbul
Teknik Üniversitesi, Istanbul 2014, p. 210.

28. The economist
Johann Heinrich Von Thunen
(1826) represented the city
as a self-organizing network
articulating the growth of the
city through hierarchical orders
of agglomeration represented in
concentric rings from the centre
outwards.
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changes its size and evolve gradually. In fact, as distances increase, the
communication networks gain importance and allow the growth of
sub-centres and their functioning as self-organizing systems. Centrality,
according to the authors, is «the place where socio-economic activities
concentrate depending on location and connectivity».36 The competition
for location, which organize the internal distances within the city and the
pattern of land-uses within the city.
The paper employs a method combining Space Syntax analysis of the
accessibility of the urban network with an economic model named “tradeoff ” model, designed by William Alonso in the 1960s and explaining the
relation between the rent values and accessibility in terms of land uses.
The author applied the logic of the bid rent model to the study of the
spatial configuration of Cardiff. According to the three authors,
“Bid rent” refers to the amount of rent a user is willing to pay for a more
central location, but is willing to accept a location further from a central builtup area at a lower rent cost in compensation.37 [...]The proposition of this
method is to construct a “new style” of bid rents and analysis and attempts
to calibrate this using metric, topological and angular friction measures. The
purpose to compare these three frictions is to extend the exploration of the
bid rent theory into a more precise association of accessibility and location.38
This study will allow to make prevision on the location of particular land
uses and to the formation of particular land use patterns. In particular,

36
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it could explain why a shop would locate in proximity to other shops, or
why does residential use tend to locate near commercial uses, and how
does this proximity of different uses relate to the connectivity of the urban
layout, etc. The result of this combined analysis are presented for three

Fig. 29. Topological distance

scales of the city: a global model of property rents, the activity location measured by number of turns..
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of the sub-centres, and the architectural scale of mixed use within every
local centre. For the purpose of this study, I will limit this review to the
Fig. 30. Segment Angular
Analysis: a) Represents the global
radius of Cardiff; b) Identifying
sub-centres at 500 metric radius;
c) Radii measures demonstrating
main streets originating from
sub-centres.
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application of the model at the global scale.
First of all, a general segment angular analysis developed on the city
of Cardiff to determine the characteristics of the foreground and the
background networks. Secondly, the author presents a new model in
which she shows the rent values of properties in relation to the step-
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depth distance, calculated with each of the three definition of distance
- metric, topological and angular - of each property from one particular
street, taken as the “line of origin” of the city centre (Fig. 29). This street
is selected upon the highest retail and commercial activity and the
highest ratio of pedestrian flows.39 The scope of this is to unfold values
of different property markets analyzed with different types of distance of
the urban street network, which becomes the spatial model employed as
a background of distribution of land uses, movement and accessibility.40
The angular choice map presented in (Fig. 30) shows the urban structure
of Cardiff at the global scale, calculated at radius n. The choice network at
the global scale consists of a motorway and main roads composing heavy
vehicular traffic at the north part of the city. The highest accessibility is
presented by the route formed from the west to the east side. Primary
roads, or high streets, connect the city centre from North to South.
Selecting a street named Queen street as an origin, step-depth is calculated
for a sample of property rent values, and with each of the three definition
of distance: as fewest number of turns, which means topological distance,
as physical distance from a segment, which means metric distance, and as
the least angle change path, which means angular distance. 41 According
to the author, topological distance is expressed as number of turns, metric
distance as physical units, in meters, and angular distance as a calculation
of least angle changes as explained in the Methodology section in the
previous chapter of this research.42 The author presents the result of the
analysis into a series of very complex graphs with isometric views (Fig.
39
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Fig.31. The graphs show the
results from the step-depth
analysis for each type of distance
tested against the property rent
values. The illustrations show an
isometric view of the location
of points identified in the graph
where two or more markets
interconnect at a same location
in a similar way where one single
market results in variations of
peaks and troughs.
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31). Moreover, the author provided a series of graphics and descriptive
tables allowing to unpack the graphs and give a detailed description of the
result. An example is showed in (Fig. 32). The graph in (Fig. 31) represents
analytically the trade-off between distance and rent from the city centre.
The x-axes in the graphs represents the type of distance and the y-axes the
rent values per square meter of a sample of each kind of property: retail,
office, residential, industrial. According to the results of the analysis,
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the argument is that rent values and location depend on property use and
level of accessibility. Whether if a property is more proximate to other
property of the same activities; if properties have a higher value of rent
being close to other uses by least number of turns; or whether we can see and
overall spatial distribution of activities that shows concentration of uses in
different parts of the city. 43

43

L., Narvaez, A., Penn, S., Griffith, The Spatial dimension of trade: from the geography
of uses to the architecture of local economies, In “A/Z ITU Journal of the Faculty of

Fig.32. The graph presents one
point (location) from the metric
distance measure. The example
illustrates how from an overall
measure of bid rent curves, the
economic value is also related
to morphological attributes of
location, showing: the urban
layout (local urban form), street
morphology (connectivity and
access), function (diversity
of uses) and intervals (streets
composing the location of stepdepth value of metric distance).
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The first finding of this research is that clustering of offices develop in
residential areas as well, as it is based on physical distance within the
emergence of a neighbourhood. This suggests that the neighbourhood act
as a dual entity, both economic and institutional. In other words,
the neighbourhood does not only emerge as a consumption-sharing premise,
but it is also based on what is spatially and economically constructed by
society.44 [...] therefore, an importance relies on the physical co-location that
services have in respond to other property markets; it is about the mutual
benefit of co-operation and competition between activities. 45
Moreover, the calculation with the topological definition of distance shows
patterns of spatial proximities: most residential properties are located one
or two steps far from retail and office uses. Retail, having the highest rent
values, is usually located on the highest integrated streets. Small local
businesses, however, are located within neighbourhood and into more
segregated streets. Industry seems to appear in isolated location.
The analysis with angular distance, as it represents the actual human
behaviour when moving through a urban network, corresponds to a
market behaviour depending on the spatial layout. In particular, the
calculation approached with the angular distance shows that the market
most sensitive to the spatial network structure is retail. This suggests how
a shop or business will search for a location which will enhance its profit
though a favourable position on the urban network in terms of accessibility
and connectivity.
After applying the model to the more local scales of the neighbourhood and

Architecture”, 11(2), Istanbul Teknik Üniversitesi, Istanbul 2014, p. 220.
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Ibid.
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of the buildings, the author provides a series of conclusive consideration
for this study:
The relationship of space-economy can be summarized as follows: economy
requires proximity and proximity creates opportunity for economic activity.
It is a relation that still remains as a major gap to be addressed in many
ways. Whilst space syntax theories and tools have cast light on the “generic
structures” of cities 46[...] this is only one side of the equation of how to
view urban space and economy. Constructing a new model that considers
syntactical measures of distances and bid rents can contribute to study cities
in different perspectives and to better understand both sides of spatial and
socio-economic processes within different scales of a city.47
Through this review, I have demonstrated that, in cities, there is a form
of “culture” of organizing uses and activities within the urban network,
depending on the spatial structure of this network. Vice versa, as we have
observed both through the studies by Laura Narvaez on Cardiff, and
through the study by Sophia Psarra and Conrad Kickert on Detroit, the
development of urban space results from the production, the distribution
and the interdependence of socio-economic activities. The analysis on
the urban network with Space Syntax allows an understanding of the
interdependency of socio-economic developments and the formation

46

B., Hillier, Spatial sustainability in cities: organic patterns and sustainable
forms. In: Koch, D., Marcus, L., Steen, J., (eds.) Proceedings of the 7th International Space
Syntax Symposium, Royal Institute of Technology (KTH), Stockholm 2009, Cit. in. L.,
Narvaez, A., Penn, S., Griffith, The Spatial dimension of trade: from the geography of uses
to the architecture of local economies, In “A/Z ITU Journal of the Faculty of Architecture”,
11(2), Istanbul Teknik Üniversitesi, Istanbul 2014.
47

L., Narvaez, A., Penn, S., Griffith, The Spatial dimension of trade: from the geography
of uses to the architecture of local economies, In “A/Z ITU Journal of the Faculty of
Architecture”, 11(2), Istanbul Teknik Üniversitesi, Istanbul 2014, p. 228.
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of specific spatial structures in cities. This allows to construct models
through which consulting on policies and planning decisions on the future
of our cities based on a combination between the functional aspects and
the morphological outcomes of the urban phenomenon. Moreover, the
review of the two papers by Laura Narvaez, Alan Penn, and Sam Griffith,
suggested that these kind of combination of urban economics and space
syntax can be pursued as a way to understand the spatial implication of
the location of land uses in cities, and, vice versa, the possible effects of the
design of the street network on the urban economy.
The study by Sophia Psarra and Conrad Kickert connects the spatial
structure of the public spaces of Detroit to the general socio-economic
factors that have determined the development of the city. On the other
hand, the paper by Laura Narvaez, Alan Penn, Sam Griffith, relates
the study of the public spaces to housing market values. According to
this review, it seems that the attribution of a real estate value and the
personal choice of a family or a single to buy a particular house located
into a particular area constitutes socio-economic factors more difficult to
generalize. This suggests that these analysis with Space Syntax function
well when applied to the observation of the public space and of the factors
influenced by the form of the public space in cities. In fact, within the
study by Narvaez, Penn and Griffith, only one correspondence out of four
is verified: the taxation values correlated well to the spatial structure of the
city - as compared to the prices of the houses – as they are more influenced
by the spatial structure of the city and its accessibility patterns. It seems,
in other words, that personal behaviours such as the choice of buying a
particular house are less generalizable and show less correspondence to
the “rules” of the network.
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Examples of spatial analysis at the regional scale
Urban and regional developments are seen by Space Syntax as spatial processes
of complex systems that requires a focused analysis. The understanding of
phenomenon of urban transformation, in particular when approaching
the relation of cities with their peri-urban landscape, requires an analysis
that goes beyond the urban environment and observes macro-scale systems.
The first part of this section will present a review of the research by Kimon
Krenz on the regional morphology of the Ruhr Valley and Leipzig –Halle in
Germany, published in a paper named Capturing patterns of shrinkage and
growth in post- industrial regions: A comparative study of the Ruhr Valley
and Leipzig- Halle (2012). Moreover, the second part of this section will
discuss the paper named Exploring countrywide spatial systems: Spatiostructural correlates at the regional and national scales, by Miguel Serra,
Bill Hillier, and Kayvan Karimi (2015). Among other studies researching
spatio-structural correlates at the regional and national scale, the studies by
Kimon Krenz and the one by Miguel Serra, Bill Hillier, and Kayvan Karimi,
provide this research of a precedent for the analysis of the case of study of
Bologna and Modena presented in the following chapter.

The study by Kimon Krenz was developed with the purpose of capturing
patterns of growth and decline in two German post-industrial region of
Leipzig-Halle and the Ruhr Valley. According to the author, the study
interprets phenomenon of «urban and regional development as processes
and as complex systems of different inter-dependent multi-scalar
networks».1 In particular, the research analyzes the two areas in terms
of their urban networks, and investigates how the morphology of the
network correlates with the socio-economic factors observable into their
present conditions. This is developed through the use of Space Syntax
1

K., Krenz, Capturing patterns of shrinkage and growth in post- industrial regions:
A comparative study of the Ruhr Valley and Leipzig- Halle in K., Karimi, L., Vaughan,
K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax
Symposium, Space Syntax laboratory, London 2015.
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techniques and the comparison with GIS data. The focus of the study are
the pattern of industrialization and deindustrialization and their relation
with the regional spatial structures of the two areas.
In general, processes of globalization and industrial growth largely
impacted the structure of cities and regions, while its decline left them
into physical realities that increased socio-economic inequality. (Fig. 33)
According to the author, the shrinking city phenomenon is a multi-scalar
process, which would require comparable multi-scalar methodologies of
analysis. Not many previous studies have approached the phenomenon of
the shrinking cities through the comparison of socio-economic factors and
urban configuration analysis at the regional scale. In particular, it seems Fig. 33. Total Population in
thousands for selected cities from

that, even if the global cause of shrinking is common to all cities within the 1850 to 2010, global context.
same region, each cities develop differently in response to the population Total Population in thousands for
selected cities from 1850 to 2010,

loss and the economic decline. Kimon Krenz quotes Lawrence Larsen Leipzig-Halle.
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and explains that the shrinking cities should be analyzed not as singular
entities, but as embedded into «regional structures, containing growing
and shrinking districts».2 Moreover, Lawrence Larsen promotes a more
network-oriented approach for the analysis of the «dynamic patchwork of
growth and decline of urban regions». 3
Statistical space must be analyzed together with real space, in order to
provide «a detailed account of the internal structure of the system».4
In post-industrial region, the rapid growth might have been influenced
by the industrial distributional networks rather than by the “natural
movement”, which, as explained earlier, corresponds to the flows of people
generated by the spatial structure of the city.5 Consequently, the research
makes conjectures on how the structure of the two urban regions observed
was influenced by the industrial development. The hypothesis is that the
emergence of particular spatial patterns might differ from the ones of non2

L., H., Larsen, Urban Transformation: The dynamic relation of urban growth and
decline, in R., Ganser, R., Piro, (eds.) Parallel Patterns of Shrinking Cities and Urban
Growth, Ashgate 2012, pp. 73-82, Cit. in K., Krenz, Capturing patterns of shrinkage and
growth in post- industrial regions: A comparative study of the Ruhr Valley and LeipzigHalle in K., Karimi, L., Vaughan, K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th
International Space Syntax Symposium , Space Syntax laboratory, London 2015, p. 3.
3

Ibid.

4

B., Hillier, Spatial sustainability in cities: organic patterns and sustainable
forms. In: Koch, D., Marcus, L., Steen, J., (eds.) Proceedings of the 7th International
Space Syntax Symposium, Royal Institute of Technology (KTH), Stockholm 2009, Cit.
in K., Krenz, Capturing patterns of shrinkage and growth in post- industrial regions:
A comparative study of the Ruhr Valley and Leipzig- Halle in K., Karimi, L., Vaughan,
K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax
Symposium, Space Syntax laboratory, London 2015, p. 3.
5

B. Hillier, A., Penn, J., Hanson, T., Grajewski, J., Xu, Natural movement: or, configuration
and attraction in urban pedestrian movement, University College London, London 2012,
Cit. in K., Krenz, Capturing patterns of shrinkage and growth in post- industrial regions:
A comparative study of the Ruhr Valley and Leipzig- Halle in K., Karimi, L., Vaughan,
K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax
Symposium, Space Syntax laboratory, London 2015, p. 3.

320

Examples of spatial analysis at the regional scale

industrial areas. In the words of Kimon Krenz:
A consecutive process of industrial growth, subsequent settlements and the
emerge of commercial land-use at configurationally beneficial positions
might characterize those regions and shape their “foreground network”
of centers and sub-centers linked together and placed into a background
network of residential spaces. This can lead subsequently to major regional
impacts once deindustrialization occurs and places of attraction disappear
and leave people in physical realities shaped by industrial land-use.6
According to the author, what could be a spatial outcome of such process
is a disconnection between the residential “background network” and the
“foreground network”. As explained by the author:
A detachment between these two networks by industrial areas, infrastructural
connections or top-down introduced spatial configurations, such as planned
company towns results in a fundamental decrease in movement potential
between scales and reduction of social “co-presence” and social interaction,
which can be seen as the foundation of self-organization processes. […]
Structures with strong hierarchies tend to lack in complexity and generate
lower movement potentials determining emergence, adaptability and selforganization processes.
The choice network analysis provide an opportunity to evaluate and
describe, especially in a regional context, the relation between socioeconomic patterns and spatial networks. The understanding of this
6

K., Krenz, Capturing patterns of shrinkage and growth in post- industrial regions:
A comparative study of the Ruhr Valley and Leipzig- Halle in K., Karimi, L., Vaughan,
K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax
Symposium, Space Syntax laboratory, London 2015, p. 3.
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relation through development of growth and decline allows to provide
insights into the structural functioning of the region and potentials for
future developments. In this case, the author analyzes the present socioeconomic factors and the current regional spatial structure, due to the size
of the model and the lack of accessible historic maps.7 In particular, the
size of the model is defined by the administrational border of each of the
two regions. The syntactical analysis employs the Normalization formula
for least angle choice NACH,8 and examines the regional networks at
four different radii, from a global to a more local scale, allowing an
understanding of the intraregional spatial structures and the relation
between parts and wholes.
First of all, the author provides a brief historical background for the two
areas in exam. (Fig. 34) On the one hand, the region Leipzig-Halle is the
largest productive agglomeration in Eastern Germany. Dominated by the
two cities Leipzig and Halle, it gained importance during the Industrial
revolution because of its coal deposits and with the introduction of the first
railway connection in Germany, between Leipzig and Dresten, in 1839. A
regional map of 1927 shows, in (Fig. 34), a view on the distribution of the
industrial facilities and the variety of different industries. The decline of the
area started with the political and economic isolation of Eastern Germany
due to the foundation of the German Democratic Republic in 1949. In
7

K., Krenz, Capturing patterns of shrinkage and growth in post- industrial regions:
A comparative study of the Ruhr Valley and Leipzig- Halle in K., Karimi, L., Vaughan,
K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax
Symposium, Space Syntax laboratory, London 2015, p. 4.
8

B. Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and
how it opens up new perspectives on the global and local analysis of city space, in “The
Journal of Space Syntax”, (3) 2, London 2012, pp. 155- 193, Cit. in K., Krenz, Capturing
patterns of shrinkage and growth in post- industrial regions: A comparative study of the
Ruhr Valley and Leipzig- Halle in K., Karimi, L., Vaughan, K. Sailer, G., Palaiologou,
(eds.), Proceedings of the 10th International Space Syntax Symposium , Space Syntax
laboratory, London 2015, p. 4.
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fact, brown coal, chemistry and energy production were promoted and
investment were not sufficient to modernize the industries of this area,
in order to compete with the global market. A massive economic decline
process begun to take place.9 The network of the industrial production
started to dissolve, while a suburbanization process started to take place,
because of the West German capital expenditure and the introduction
of “western” lifestyles. even if there were renovation projects of the city
cores, they begun to face a process of abandonment, as the prices of the
renovated blocks were too high as compared to the inter land.
9

Ivi, p. 4.

Fig. 34. Industry facilities with
more than 10 employees 1927,
metal industries (red circles),
chemistry industries (blue
circles), textile industries (yellow
circles), coalmining industries
(brown hexagons), LeipzigHalle.
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The Ruhr Valley, on the other hand, was «the fifth largest agglomeration in
Europe and the densest region in Germany»,10 that had gained importance
during the Medieval period. According to the author, a series of cities
were founded on a trading rout named “Hellweg”, with Duisburg, Essen
and Dortmund being the most significant ones (Fig. 35). The area of
the Ruhr became a place of coal production in the 18th century, and the
10

K., Krenz, Capturing patterns of shrinkage and growth in post- industrial regions:
A comparative study of the Ruhr Valley and Leipzig- Halle in K., Karimi, L., Vaughan,
K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax
Symposium, Space Syntax laboratory, London 2015, p. 6.

Fig. 35, Fig. 36. Regional
overview of Leipzig-Halle and
the Ruhr Valley (left). The
difference in urbanised areas
of 1830 and 1930, Ruhr Valley,.
(right)
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river formed the main way of distribution. This distributional network
enhanced the growth of the existing medieval cities, especially Essen. With
the introduction of railways and drilling techniques, the development
changed drastically: suddenly, many coal mines spread due to the
technological and mechanical expenditure, which were restricted on few
production wells, following a certain logic in terms of their position. The
location of the production wells did not match the existing centers, in fact
they were mainly located on green fields away from existing structures.
This necessitated a connection to the rail network and the aggregation of
settlements, resulting into a very complex intraregional network. A coal
crisis took place from 1957, which determined the pattern of shrinkage
of the region until now. (Fig. 36) shows a comparison between an historic
map of the Ruhr Valley dated 1830 with a map dated 1930 and altered by
the author.
Following this introductory explanation of the historical development of
the two regions, the author begins the description of the analysis of the
two networks with Space Syntax. Starting from the region Leipzig- Halle,
the author present the least angle choice analysis at radius n, and identifies
a dominant 1.4 structure, showed in the map in (Fig. 37) with the thick
yellow lines, which corresponds to the highway network. A thinner line
of yellow identifies the 1.3 choice structure at radius n, which identifies
a foreground network in the form of a deformed wheel structure around
Liepzig. These roads corresponds to the network of potential vehicular
routes and are seen by the author as the «regional generic structure»,11
creating the interrelation between the dominant centre and its periphery.
Moreover, the map shows that while Leipzig function as a dominant centre,
11

K., Krenz, Capturing patterns of shrinkage and growth in post- industrial regions:
A comparative study of the Ruhr Valley and Leipzig- Halle in K., Karimi, L., Vaughan,
K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax
Symposium, Space Syntax laboratory, London 2015, p. 8.
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Halle does not present the same structure. Following the analysis, the choice
network at radius 30,000 changes the picture. In fact, the highway network
is not showing anymore in the map, while the intraregional connections

Fig. 37. NACH Rn, R30,000,

begin to be picked up. The radial system as well looks dominant and there R10,000 & R2,000 segment
is a lack of structural lateral connections. This reinforce the importance of angular analysis of Leipzig-HalleHighlighted in yellow the 1.4 and

both centers of Leipzig and Halle in the relation with their surroundings. 1.3 structure.
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Leipzig and Halle, moreover, are connected through radials and form a
triangular circuit with Merseburg.12 On the metric radius of 10,000, the
choice network still shows Leipzig as the dominant city in the system,
but differently from the larger radiuses, it picks up lateral connections
and lines clusters in the surrounding cities. According to the author, the
south of this region is characterized by what Hillier describes as an “ideal
geometric structure”,13 which is:
A structure where radials form the potential for centres to interact with the
periphery and viceversa, while laterals form the opportunity for interaction
between different parts. Without lateral structures, it is argued that locations
tend to be to-movement destinations rather than through movement
destinations.14
According to Kimon Krenz, Leipzig presents a series of ring structures
allowing the different part to be interconnected. Opposite to this, Halle
presents a grid-like structure, with strong connections to the centres

12

K., Krenz, Capturing patterns of shrinkage and growth in post- industrial regions:
A comparative study of the Ruhr Valley and Leipzig- Halle in K., Karimi, L., Vaughan,
K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax
Symposium, Space Syntax laboratory, London 2015, pp. 8-9.
13

B., Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space, in “The Journal
of Space Syntax”, (3) 2, London 2012, pp. 155- 193, Cit. in K., Krenz, Capturing patterns
of shrinkage and growth in post- industrial regions: A comparative study of the Ruhr
Valley and Leipzig- Halle in K., Karimi, L., Vaughan, K. Sailer, G., Palaiologou, (eds.),
Proceedings of the 10th International Space Syntax Symposium, Space Syntax laboratory,
London 2015, p. 9.
14

K., Krenz, Capturing patterns of shrinkage and growth in post- industrial regions:
A comparative study of the Ruhr Valley and Leipzig- Halle in K., Karimi, L., Vaughan,
K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax
Symposium, Space Syntax laboratory, London 2015, p. 10.
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Merseburg and Leuna. (Fig. 38) shows the regional distribution of the
area, allowing a comparison and an explanation for the morphology
observed in this area. In particular, the industrial aggregations correlate
to the scattered spatial structure of Leipzig. Moreover, there is a pattern of

Fig. 38. Map showing the

relations with the network of the railway. This network puts Leipzig at the regional distribution of the area.
centre of the region, with a tree-like connection to the surrounding cities. Industrial units (black) and rail
The author investigates as well the population densities, migration patterns

tracks (red), of the Leipzig-Halle
(top) and Ruhr Valley (bottom).
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and unemployed population data in relation to the integration pattern of
the area. First of all, the population higher densities correlates well to the
areas highlighted by the integration analysis. (Fig. 39) Aggregation of nonFig. 39. 2006-2011 Percentage
difference in population density
per sqm of residential and
mixed plots, Leipzig-Halle and
Ruhr Valley.
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german population appear around the city centres and as well within the
industrial clusters. Opposite to this, the degree on shrinking migration
population and the unemployment rates doesn’t follow a visible pattern,
as these factors are probably more related to the global economic market
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rather than the structural inter-regional relations.
The normalized choice network in the Ruhr Valley at a global scale,
radius n, highlights the highway system (Fig. 40). In general, this region
established a completely different structure than the Leipzig region. In

Fig. 40. NACH Rn, R30,000,

particular, the 1.4 choice network shows linear west- east connections in R10,000 & R2,000 segment
the North as well as a road running parallel in the South and intersecting angular analysis- Ruhr Valley
Highlighted in yellow the 1.4 and

the cities of Essen, Bochum and Dortmund. The 1.3 structure shows a 1.3 structure.
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number of north-south connections forming a global grid. According to
the author,
This generic structure is able to distribute equally vehicular car movement
over the whole region and can therefore be seen as more complex with the
ability to generate higher movement potentials across the region.15
While at the global scale the region presents an evenly distributed grid,
at the radius 30,000 the picture changes. In fact, the choice network at
radius 30,000 shifts to the Hellweg, the medieval trading route crossing
the centres of Duisburg, Essen, Bochum and Dortmund, which are also
picked up by the analysis. The choice network at radius 10,000 shows
a completely different picture: numerous centres are highlighted by
“centralizing radials”. These structural radials form a particular grid
network of centres connected between each others. The cities of Essen,
Bochum and Dortmund are characterized by clusters of high values,
forming complex structures that imply movement potentials around their
historic cores. The author analyzes as well the railroad network. This is
more complex, due to the location of the coalmines in particular locations,
and didn’t develop along the existing roads. In fact, the author explains
that
a reversed process tool place where railways connected coalmines and the
settlement structure grew accordingly around them. Therefore no visible
relation between the rail network and the NACH R10,000 1.3 structure is

15

K., Krenz, Capturing patterns of shrinkage and growth in post- industrial regions:
A comparative study of the Ruhr Valley and Leipzig- Halle in K., Karimi, L., Vaughan,
K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax
Symposium, Space Syntax laboratory, London 2015, p. 13.
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present.16
With this in mind, the author compares the population density patterns to
the previously analyzed networks. The highest densities, as in the Liepzig
region, are clustered over the most integrated areas, and on the main
cities of Essen, Dortmund and Bochum. Another large agglomeration is
present over the centre of the region. The “non-german” population ratio
correlates well with the pattern of industrial land-uses, and the highest
rates of unemployment corresponds as well to the location of industrial
aggregation.
In a last section named “comparative analysis”, the author looks at
«quantitative correlation and proximities».17 First of all, the previous
analysis identified a close relation between both the railway and the
1.3 choice structures, and the pattern of industrial uses in the region
Leipzig-Halle. An additional logic is revealed by the analysis, which is the
densification of industrial uses in areas where both networks are present.
In some cases, the density of the street network is altered by the presence
of mineral extractions sites, with large holes indicating surface brown
coal production. The observation of the 1.3 NACH network at radius
2000 shows a correspondence of the pattern of industrial sites to the
local centres. The roads picked up by the 1.3 network connects with the
industrial areas as well as the historic cores. This explains that the industrial
areas have informed the emergence of the local centres. Another group of
centres have developed close to industrial areas but not connected to the
global network. This implies a disconnection from the global movement
16

K., Krenz, Capturing patterns of shrinkage and growth in post- industrial regions:
A comparative study of the Ruhr Valley and Leipzig- Halle in K., Karimi, L., Vaughan,
K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax
Symposium, Space Syntax laboratory, London 2015, p. 14.
17

Ibid.
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network and a problematic situation once the industrial presence, as a tomovement pattern generator, disappears.
In the Ruhr valley the phenomena of the interrelation between the
industrial plots, the road network and the highway network is even
amplified, as shown by the 1.3 NACH structure at radius 10,000. In
particular, there is a very strong relation between the two networks, as
the coal and steel production depended on railway transportation. In
fact, all the industrial areas in the map are close to the railway network.
Another distributional network is shows at the NACH 1.3 structure at
radius 10,000, and forms «a distributional sub-network for people and
lighter goods».18 The analysis at the local scale, at radius 2000, also shows a
correspondence between the industrial settlements and the local centres.
The Ruhr valley doesn’t manifest a disparity between the local centres and
the intra-regional network of connections: this implies a better adaptability
for future development, after the dismantling of the industrial activities.
In fact, «centres positioned on intra-regional connections are maintained
through natural movement within the system». 19
To summarize, the author observed a strong relation between the street
network and the industrial plots for both regions. This should not be
considered as obvious, as relation between the spatial network and the
industrial land uses are not always the case for cities and, even less, for
entire regions. The process of interrelation between the street network and
the industrial uses was stronger in the Ruhr valley, as the spatial network
was established together with the growth of the industry. This study
provided an example of how Space Syntax detects and allows to categorize
18

K., Krenz, Capturing patterns of shrinkage and growth in post- industrial regions:
A comparative study of the Ruhr Valley and Leipzig- Halle in K., Karimi, L., Vaughan,
K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax
Symposium , Space Syntax laboratory, London 2015, p. 16.
19
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multi-scalar morphologies of regions. The two regions, according to the
author, developed different spatial structure in relation to the development
of the industries because of the different types of production as well as for
the presence of a pre-existing spatial network. In fact, the morphology
of the existing medieval road networks of course impacted the process
of emergence of the regional patterns. This study suggests as well that
observing cities as centralities in a regional network allows a better
understanding of their spatial morphologies and their complex processes
of growth, especially in relation with the observable socio-economic
developmental patterns.
In the paper named Exploring countrywide spatial systems: Spatio-structural
correlates at the regional and National scales, Bill Hillier, Miguel Serra and
Kayvan Karimi verified the potentials of the analysis with space syntax at
a larger scale than the study by Kimon Krenz: the countrywide scale. The
authors begun by introducing the purpose of Space Syntax as a reliable
analytical technique for quantifying specific structural properties of urban
spatial networks, which have been shown to be strongly associated with
a wide range of urban social and functional phenomena. In particular,
through three decades of researches investigating the potentials of this
models, has led to the development of
a new morphological theory of the city [...] that merges objective
observational knowledge of urban spatial structures, with knowledge of the
human sociological and behavioural phenomena occurring therein, while
trying to find systematic relations between both; and so, a theory that was
able to propose cogent causal explanations for the fact of cities being like they
are.20

20

B., Hillier, Spatial sustainability in cities: organic patterns and sustainable
forms. In: Koch, D., Marcus, L., Steen, J., (eds.) Proceedings of the 7th International Space
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According to the authors, the urban phenomenon requires an observation
that is no longer “local” but extends its boundaries to the regional scale. In
fact, as I have already explained in section 1.1.,
Large contemporary cities are diffuse structures with illusive limits,
frequently encompassing previously separated settlements and former rural
hinterlands, within which fast and little-understood urbanization dynamics
take place. [...]Furthermore, spatial networks are not restricted to the urban
environment, either on its historical or contemporary manifestations: they
have been the vascular system of human territorial occupancy, extending
themselves between cities, linking them, irrigating and making accessible the
entire territory of countries and beyond. 21
According to this statement, the three authors analyzed three very
large spatial system: the top-tier road network of the entire country, the
complete road network of three regions (East of England, South East of
England, and Greater London) and the complete road network of the
UK’s mainland. The results of the analysis of this three network structures
have been compared with functional factors, and correlation between
networks, movement flows, and socio-economic patterns have been
verified. The aim was to answer the following question: “Is country-sized
Syntax Symposium, Royal Institute of Technology (KTH), Stockholm 2009, B. Hillier, A.,
Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how it opens up new
perspectives on the global and local analysis of city space, in “The Journal of Space Syntax”,
(3) 2, London 2012, pp. 155- 193, Cit. in M. Serra, B., Hillier, K., Kayvan, Exploring
countrywide spatial systems: Spatio-structural correlates at the regional and national scales
in K., Karimi, L., Vaughan, K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th
International Space Syntax Symposium, Space Syntax laboratory, London 2015.
21

M., Serra, B., Hillier, K., Kayvan, Exploring countrywide spatial systems: Spatiostructural correlates at the regional and national scales in K., Karimi, L., Vaughan, K. Sailer,
G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax Symposium,
Space Syntax laboratory, London 2015, p.2.
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space syntax analysis viable?”. This is questioned in various senses: first of
all, in terms of the feasibility of the construction of a large spatial network
models. Secondly, questioning if the analytical results of the analysis with
space syntax are meaningful at such a large scale. Third, questioning if
the patterns of centrality revealed by the analysis with space syntax would
metric at the scale of the entire countries. According to Bill Hillier, Miguel
Serra, Kayvan Karimi, «recent findings revealed that the road networks
show geometric and topological self-similar characteristics, not only at
the inner urban scale but also at scales well above that one».22 This study,
according to the authors, follows this leads and attempts to apply the
foreground/background network principle – which is «the geometric
hierarchization of the main paths through their higher linearity regarding
secondary paths»23 – to the territorial scale. Moreover, the study pursues
statistical associations between centrality patterns of the countrywide
spatial networks described by the space syntax measures and the socioeconomic phenomena and their spatial distribution. This will allow to
understand the territorialisation of the geographical phenomena at the
national scale.
Alasdair Turner, as explained earlier in the Methodology section, verified
that the GIS network representation of road centre lines could be employed
– as the syntactic segment representation derived from the axial lines
22

M., Batty, Cities and Complexity: Understanding cities through cellurar automata,
agent-based models and fractals, MIT Press, Cambridge, 2008; M., Batty, The Size, Scale
and Shape of Cities, Science 319, p. 769-771, Cit. in M. Serra, B., Hillier, K., Kayvan,
Exploring countrywide spatial systems: Spatio-structural correlates at the regional and
national scales in K., Karimi, L., Vaughan, K. Sailer, G., Palaiologou, (eds.), Proceedings
of the 10th International Space Syntax Symposium, Space Syntax laboratory, London
2015 p. 2.
23

M. Serra, B., Hillier, K., Kayvan, Exploring countrywide spatial systems: Spatiostructural correlates at the regional and national scales in K., Karimi, L., Vaughan, K. Sailer,
G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax Symposium,
Space Syntax laboratory, London 2015 p. 2.
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– in the segment angular analysis with Space Syntax.24 This allowed the
creation of large spatial network models. In this case as well, the models
were developed using the road centre-line data. The first model represents
the system of UK’s A-roads, covering the entire country. The second one,
covers the Great South-East (GSE) area of the UK, and represents all the
street segments (Fig. 41). According to the authors, working with this very
large models is still a work in progress, so the results are considered as
preliminary. The models were run across a wide range of different radii
and were tested against four types of empirical data: vehicular movement
counts, the UK’s index of multi-deprivation (IMD), model-based income
estimates, and data on workplace zone’s population, which, according to
the authors, is a proxy of location and density of economic activities. These
datasets were provided by a series of independent official sources of the
UK (Fig. 42).
The model were processed by the software named Depthmap X, by using
three algorithms: node count, angular integration and angular choice. For
this research, the three authors decided to employ the historical terms
used in space syntax for integration and choice, which are “closeness” and
“betweeness” and are predominantly used in the mathematical, network
physics or structural sociology fields. The calculation of these algorithms
for such big models were very computationally demanding, as processing
time increase exponentially with graph size. In particular, the A-road
model used for this paper required a processing time of several weeks.
(Fig. 43) shows the centrality pattern of angular closeness at radius 10
km, and the network of angular betweeness at radius 50 km of both the
A-roads network and the GSE network. As previously explained, the two

24

A., Turner, Could a road-centre line be an axial line in disguise? In: van Nes,
Proceedings of the 5th Space Syntax Symposium, Volume 2., Techne Press, Amsterdam
2005.
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space syntax measures of closeness and betweenness describe different
things and therefore, the analysis produces two very different patterns:
Closeness measures the average angular distance of each node to all others
(or to those within radius) and betweenness measures the number of times
each nodes is part of the shortest angular paths between all the other nodes
(or between those within radius). Closeness, particular at median radii

Fig. 41, Fig. 42. The first model
represents the system of UK’s
A-roads, covering the entire
country. The second one, covers
the Great South-East (GSE) area
of the UK, and represents all the
street segments (top).
Empirical datasets (from left
to right): movement counts
(5429 points), index of multideprivation (31,672 LSOA
polygons),
model-based
income estimates (7,194 MSOA
polygons) and location of jobs
(53,578WZ polygons) (bottom).
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(e.g.10 km), typically produces patchy patterns of more central areas which,
at the scale represented in (Fig. 43), correspond to medium and large sized
settlements. Betweenness typically produces web-like patterns, corresponding
to the most central paths of a spatial network. [...] the specificity of closeness
and betweenness are quite relevant to the crossing of spatial centrality
information with other types of data encoded in the three spatial data vector
formats (points, lines, or polygons).25
The network data processed with Depthmap were then imported into Arc
GIS10 in order to relate them spatially to the other data analyzed. Through
this method, for data tables were produced: the «lines corresponds to
Fig. 43. The image shows
centrality patterns of angular 25
M. Serra, B., Hillier, K., Kayvan, Exploring countrywide spatial systems: Spatiocloseness at radius 10 Km (a and
c) and angular betweenness at structural correlates at the regional and national scales in K., Karimi, L., Vaughan, K. Sailer,
radius 50Km (b and d), for the G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax Symposium,
A-roads and GSE models.
Space Syntax laboratory, London 2015 pp. 5-6.
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spatial objects (points or polygons), and columns correspond to attributes
quantifying a given type of empirical phenomena for that object». 26 These
tables were studied to look for correlations between the spatial structure
of the network and the spatial distribution of the socio-economic
phenomena. Another procedure was necessary to attribute the network
structure a value as an independent variable. This was compared to an
independent environmental factor which could be associated with the
type of socio-economic phenomena analyzed in this study. In particular,
population density was considered as useful, as it can be correlated with
economic growth, crime incidence, urban poverty, and innovation and
employment opportunities. Consequently, the correlation with population
density was used as a benchmark value:

26

Ivi, p. 5.

Fig. 44. The authors selected
a sub-sample of 5429 points
from the dataset available for
movement flows and related it
to the model of the UK A-roads
network. The movement data
were considered as the entire
sample (N=5429) and as just
motorway points (N=1534). The
two movement samples were
correlated with the space syntax
measures values of the segments
intersected by count points.

341

THE ANALYSIS OF URBAN AND REGIONAL NETWORKS THROUGH SPACE
SYNTAX: SOME EXAMPLES

Whenever correlations with spatial measures are stronger (higher or lower)
than with population density, we are in presence of a dependent variable
that has a strong association with the structure of the spatial network. 27
Fig. 45. Correlations between
centrality
measures
and
movement data. The two
movement
samples
were
correlated with the centrality
values of the segments
intersected by count points.
or each centrality measure.
The charts plot the correlation
values as two continuous curves
(one for the entire sample and
another for motorways), making
visible the evolution of the
correlation along spatial scales
(all associated p-values are
inferior to 0.001).
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The author presents the results of the analysis into a section named
“results”, which describes the correlations found with vehicular movement,
poverty variables and the location of economic activities. Starting from the
correlation between the human-made spatial network and the movement
patterns, which is a key-stone of space syntax theory, the authors selected
27

M. Serra, B., Hillier, K., Kayvan, Exploring countrywide spatial systems: Spatiostructural correlates at the regional and national scales in K., Karimi, L., Vaughan, K. Sailer,
G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax Symposium,
Space Syntax laboratory, London 2015, p. 7.
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a sub-sample of 5429 points from the dataset available for movement
flows and related it to the model of the UK A-roads network (Fig. 44). The
movement data were considered as the entire sample (N=5429) and as just
motorway points (N=1534). The two movement samples were correlated
with the space syntax measures values of the segments intersected by
count points. For each of the two measures, the authors published charts
(Fig. 45) representing the correlation values as continuous lines. The
values are low for radius 1.2 km but increase and obtain maximum values
at radius 20 km. The global maximum correlation (r=0.82) is obtained
at radius 20 km for the motorway sample. This confirms the capacity of
Space Syntax to postdicting vehicular movement flows. Moreover, some
additional elements of travel behaviours and of territorial occupation in
the UK support the results. For instance, a sample of the general spatial

Fig. 46. Average nearest
neighbour distance between
main settlements in Britain- A
sample of the general spatial
distribution of settlements in
the UK was analyzed through
a
common
geo-statistical
calculation in GIS and this
produced a value describing the
average distance between urban
areas in the UK, which was 20.1
km and supported the previous
findings.
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distribution of settlements in the UK (Fig. 46) was analyzed through a
Fig. 47. Datasets of income
deprivation
and
medium
weekly income. A quick visual
inspection of the patterns
depicted is enough to suggest
some
obvious
differences
between the main geographic
trends of poverty and affluence
in the area covered by the GSE
model. Poverty (i.e. income
deprivation) concentrates in
urban areas but also in remote
areas, as the coasts of Norfolk
and Suffolk. The countryside and
the areas in-between cities show
much lower income deprivation
values. Affluent areas, on the
contrary, tend to occur not so
much at cities, but rather on the
areas surrounding them and in
particular to the west and south
of London.
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common geo-statistical calculation in GIS and this produced a value
describing the average distance between urban areas in the UK, which was
20.1 km and supported the previous findings.28
Following this analysis, Bill Hillier, Miguel Serra, and Kayvan Karimi
proceeded to investigate possible correlations with the spatial distributions
of socio-economic variables. Two types of variables were initially analyzed:
the income deprivation, and the household income per week. The first one
measures the proportion of population in a LSOA experiencing deprivation
related to low income. Higher values of this measure identifies a highly
impoverished area. The second one measures the average net week income
28

M. Serra, B., Hillier, K., Kayvan, Exploring countrywide spatial systems: Spatiostructural correlates at the regional and national scales in K., Karimi, L., Vaughan, K. Sailer,
G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax Symposium,
Space Syntax laboratory, London 2015, p. 9.
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of the households occurring in each MSOA, with higher values indicating
a highly affluent area. The authors explored the relations of these two
variables with the structure of the spatial network. As explained earlier,
the two measures identify different patterns: according to the authors,
«the patchy centrality structures brought to light by closeness are much
easier to associate with areal data than the web-like structures revealed by
betweenness».29 (Fig. 48) shows the correlation between angular closeness
and income deprivation (red curve) and income (blue curve). According
to the authors, as seen in the picture, both income deprivation and
average income show positive correlation with the spatial structure of the
network. The results, specifically, show that income deprived population
29

M. Serra, B., Hillier, K., Kayvan, Exploring countrywide spatial systems: Spatiostructural correlates at the regional and national scales in K., Karimi, L., Vaughan, K. Sailer,
G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax Symposium,
Space Syntax laboratory, London 2015, p. 10

Fig. 48. The diagram shows
the
correlation
between
angular closeness and income
deprivation (red curve) and
income (blue curve).
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concentrates in areas with high accessibility at the urban scale, in particular
the actual city centres. Opposite to this, affluent population concentrates
in very accessible areas at the regional scale, out of urban limits, as seen in
the centrality patterns in (Fig. 48).
When exploring the association between the territorial distribution of
socio-economic phenomena and spatial accessibility, the background
network seems to have a fundamental role. In particular, the authors
investigated the UK’s Index of Multiple Deprivation by comparing the
values with the results of the two models available: the first one covering the
entire country but with the A-roads only, and the other covering the GSE
area but including every street (Fig. 49). The authors organized the several
IMD domains into two groups: one composed by domains not spatially
Fig. 49. The A-roads model (red)
superimposed over the GSE
model (black): the foreground
and the background networks.
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related, which they name socio-economic domains, and another composed
by domains that could be related to the spatial structure of the network. The
first group is composed by employment, health and disability, education
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and skills, while the second includes barriers to housing and services,
crime and quality of living environment (Fig. 50). The most evident aspect
observed within this analysis is the concentration of highly deprived areas
in cities. Moreover, the values of all IDM domains will also correlate with
population density, so the authors take the population density again as
a benchmark variable: whenever the correlation with these variables are

Fig. 50. The several domains of the

higher than with the population density, it means a strong correlation with Index of Multi-Deprivation. The
the structure of the spatial network. For instance, the physical-geographic English Indices of Deprivation
use 38 separate indicators, which

domains, which are by definition more related with spatial factors, obtains are combined, using appropriate

weights, to calculate seven main

higher correlation values than the population density. On the one hand, domains of deprivation (DCLG
barriers to housing and services show a strong negative correlation, which 2011). Apart from income
deprivation, the six remaining

means that this type of deprivation is less common in cities that have high IMD domains are: employment
deprivation, health deprivation

centrality values at the spatial scale. Crime, on the other hand, shows a and disability, education and
positive correlation at radius 10km, which is the scale on which the main skills deprivation, barriers to
housing and services, crime and

urban areas are highlighted. The charts in (Fig. 51) show that the Space quality of living environment.
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Syntax model are very stable even at such a large scale. Very importantly,
they show that at a large scale, the foreground networks assumes a relevant
role in association to the other variable, while at a smaller scale, below 10
km-5 km, it is the background network that captures associations with the
variables in exam (fig. 52). In other words, according to the authors:
Phenomena related to the micro-structure of spatial networks (as barriers
to housing and services, in this case) may only be captures with models
Fig. 51. Correlations between
IMD domains and spatial
accessibility (closeness), for
A-roads (blue curves) and for
the complete GSE network
(red curves). The horizontal
lines represent the correlations
between domains scores and
population density.
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including both background and foreground networks. This clearly highlights
the need for complete, nationwide spatial network models.30
30

M. Serra, B., Hillier, K., Kayvan, Exploring countrywide spatial systems: Spatiostructural correlates at the regional and national scales in K., Karimi, L., Vaughan, K. Sailer,
G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax Symposium,
Space Syntax laboratory, London 2015 p. 14.
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At the moment of the publication of this paper, the authors were analyzing
the correlations between the spatial micro-structures of the network
and the location patterns of economic activities. This necessitated the
development of a model of all streets of the entire UK road network (Fig.
53) which is still on process. The author, anyways, presents in this paper
the first results of the analysis of this model in order to demonstrate the
relevance of spatial micro-structure in very large syntactic models.31
The image shows that the highest density of jobs and, consequently, of

Fig. 52.

Concordance and

economic activities is located over cities. Population density is used again divergence between the A-roads
as a benchmark value, against which to observe the pattern of the job and the GSE models. Below
31

M. Serra, B., Hillier, K., Kayvan, Exploring countrywide spatial systems: Spatiostructural correlates at the regional and national scales in K., Karimi, L., Vaughan, K. Sailer,
G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax Symposium,
Space Syntax laboratory, London 2015 p. 15.

that same scale (5–10 Km), the
background network (present
in the GSE model) assumes a
very relevant role, while the
foreground network is incapable
of capturing associations with
the studied variables
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density and economic activities. The spatial distribution of resident and
working populations shows interesting results as well. In fact, working
population density presents a very heterogeneous spatial distribution,
with high densities clustered over particular areas, surrounded by less
denser areas. On the contrary, population density shows a more even
pattern. This is explained by the spatial accessibility of the network
structure. In other words, I would say that the working population density
of the peri-urban areas is related to the mobility network and in particular
to the “smaller” nodes of this network. As seen in (Fig. 54), showing
Fig. 53.
Concordance and
divergence between the A-roads
and the GSE models. Below
that same scale (5–10 Km), the
background network (present
in the GSE model) assumes a
very relevant role, while the
foreground network is incapable
of capturing associations with
the studied variables.
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the correlations between spatial structures and the working population
density, the node count at 2 km shows the highest correlation values at
radii 2 km and 10 km. Beyond these scales, the correlation is reduced.
In fact, as explained earlier, these variables correlate to the background
network, and the background network becomes relevant at the scale below
10 km. This explains why
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A country-sized model of the UK, but representing only the foreground
network, would completely fail to detect such an important functional
association with spatial structure, one that could have direct implications to
the understanding of the economic performances of cities. Such a powerful,
concise on locally precise description of a phenomenon as complex as job
location at the scale of an entire country, may therefore only be attained
through national sized, but no less exhaustive, spatial network models. 32
This study confirmed that space syntax models can be extended to a
large, territorial scale, and still produce coherent results also in terms Fig. 54.
of correlations between various kind of data. As explained earlier, the
availability of GIS road centre-line data has made the creation of countrywide syntactic models possible. The issue of this kind of analysis, however,
is the long time required for the computational processing of the models.
Even if the authors recognized this limitation, they proved that syntactic
models maintain their relevance at a national scale, in correlation to
functional factors. The distribution of socio-economic phenomena is
comparable to the urban networks even when observed at the national
32

M. Serra, B., Hillier, K., Kayvan, Exploring countrywide spatial systems: Spatiostructural correlates at the regional and national scales in K., Karimi, L., Vaughan, K. Sailer,
G., Palaiologou, (eds.), Proceedings of the 10th International Space Syntax Symposium,
Space Syntax laboratory, London 2015, p. 16.

Spatial distributions
(London area) of resident and
working population densities. The
spatial distributions of resident
and
working
populations,
although fairly similar, show
some important differences.
Working population density
has a highly heterogeneous
spatial distribution, with high
densities clustered in specific
areas, surrounded by a general
background of less denser areas;
whereas population density
shows a more even pattern,
without such marked variations.
The hypothesis put forward here,
is that these differences may
be explained by also marked
variations in network structure
and spatial accessibility.
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scale, showing strong statistical association.
The following chapter will provide an example of the usefulness of
constructing large models with Space Syntax. In fact, for the purpose of
the analysis of the peri-urban landscape of two adjacent cities, Bologna
and Modena, a preliminary regional analysis was developed in order to
understand the macro-scale structure of the relation of the cities with their
wider territory. An analysis developed only at the urban scale, considering
Bologna and Modena within their administrative boundaries, would
have missed certain relational structures that are fundamental for the
understanding of the patterns of development of the two cities.
Before the full description of this original case of study, I will provide this
research of a short insight of the possibility of testing design proposal
through the analysis of their networks with Space Syntax. First of all, I
will describe precedents of the analysis of projected networks with Space
Syntax, including the analysis of the Masdar city project by Norman
Foster and the counselling provided to the plan of Jeddha, both in Saudi
Arabia. Both project were analyzed by a team of expert in Space Syntax
and demonstrate the enormous advantages of its analysis methodology as
a strategic tool within the design process.

352

Space Syntax as a strategic tool to test projected networks

Space syntax as a strategic tool to test projected
networks
This section will provide a short review on the possible applications of the
space syntax methodologies on urban design projects at various scales,
starting from the scale of the public space, to the scale of the master plan
and reaching the scale of the urban planning project. In particular, as for
the public spaces project, Space Syntax was applied to the re-design of the
Nottingham market square in London by Gustafson Porter Landscape
Architects. As for the master plan scale, the Space Syntax Laboratory team
applied their knowledge to consulting Norman Foster architects for the
design of the carbon-zero Masdar city in Abu-Dhabi. Finally, this section
will briefly review the consultations developed for several planning project
of the city of Jeddah in Saudi Arabia. This section will be concluded with
a description of the development of “weighted” models, intersecting spatial
analysis with other factors influencing the use of the urban networks in
terms of movement flows, traffic patterns, etc.

Since the 1980s and the 1990s, when Space Syntax was still under
development, a demand for using its analytical tools applied to urban
design projects emerged. Designers could use the method to provide
their projects of a firm ground formed by base-line analysis as well as
quantifiable tests for their design proposals. The multi-scalarity of Space
Syntax constituted as well an advantage for the application on urban
design project which, by definition, are developed through multiple scales.
As for public space project, a notable case of study is the project of the
Notthingam market square in London by Gustavson Porter Landscape
Architects. Space syntax methods were applied to analyze the existing
square design, and to verify the relations of the square with its larger
context. The analysis revealed an «insensitive spatial segregation of the
centre of the square and the consequent functional sub-division of the
public spaces» did not respect the quality of the pedestrian movement
flows of the square. The actual movement flows were determined by
353
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Spatial configuration analysis. The behavior of people in the square was
analyzed through direct observation, while the Visual Graph Analysis
with space syntax described the “intervisibility” of the square (Fig. 55).
According to this analysis, it was observed that the spatial layout of the
square could be improved by following the way the square performed in
terms of movement patterns and static activities. In particular,
The analysis suggested that by creating diagonal movement channels
through the square and using the “shadows” created by movement flows for
stationary activities, the new spatial layout could enhance the performance
of the square in terms of legibility and pedestrian flows.
After the development of the design proposal, which involved two diagonal
movement corridors intersecting the square, space syntax was using as a
test and determined the most optimized solution: in this case, the centre
of the square was liberated in order to allow movement, and the areas that
were less likely used for movement were developed as place for stationary
and leisure activities. This project received many prices and provides an
example on how spatial configuration should be defined according to the
patterns of activity when approaching the design of public space. 1
Moving on to the scale of the medium-scale urban design project, space
syntax was applied to test masterplan designs, in which the multiplicity
of scales determines a necessity to interplay micro- and macro-design
proposals. In particular, Norman Foster architects engaged the space
syntax methodology for the design of the City of Masdar in Abu-Dhabi.
The team reviewed the master plan in 2009, and various methods of
analysis were employed throughout the assessment of the master plan,

1

K., Kayvan, A configurational approach to analytical urban design: “Space syntax”
methodology. Urban Design International, 17, London 2012, p. 310.
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assisting the architects team with a baseline analysis, several tests on the
main design proposal and on the following versions. To explain well, the Fig. 55. Nottingham Market
square.

Spatial

configuration

process begun with a baseline study on the spatial analysis. This was then analysis (a) and the analysis
linked to a series of urban layers including the land-use patterns, the of people’s behaviour (b) were
utilised to generate and develop

density and the transportation network. This created a series of composite the urban design. The analysis
of intervisibility, using the Visual

models, which will be further explained later in this section, that provided Graph Analysis method, inspired
an in-depth analysis of the masterplan and helped assessing or modify the main concept of the design
and was used to assess design

the design (Fig. 56). The process followed with the analysis of the design options.
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proposal, which revealed several deficiency in terms of the definition of a
spatial layout of the network, including:
A lack of a strong City Centre or a city spine; unconsolidated way finding
and pedestrian navigation patterns caused by a staggered urban grid,
Fig. 56. The City of Masdar, Abu
Dhabi. A spatial configuration
model was used to help optimise
the spatial structure of the
city. Furthermore, the spatial
model was linked with land
use distribution (a), residential
densities (b), employment
centres (c) and transport nodes
(d) to create a composite model
of urban evaluation, which is
sensitive to all these factors.
The model is also an accurate
Pedestrian Movement Model,
which could be used to forecast
pedestrian flows.

356

which reduced the correspondence between the global and local accessibility
patterns; isolation of the residential neighborhoods from each other and
the city centre; over integration of linear parks to the extent that they were
competing with the urban spine; and a relevant mismatch between the
spatial structure and the distribution of land uses and densities. 2
The spatial layout was then restructured by the design team, reducing most

2

K., Kayvan, A configurational approach to analytical urban design: “Space syntax”
methodology. Urban Design International, 17, London 2012, p. 311.
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of the problem that had been identified by the analysis. Further design
proposal were then tested again with space syntax. In particular, as the
project was conceived as a series of different phases of implementation,
each phase was modeled separately with space syntax. Moreover, each
phase was modeled in the context of the previous phases in order to

Fig.

57.

One

of

the

determine its impact on the system when it grows. In order to approach all implementation phases in the
City of Masdar. A visibility-

scales of the projects, more details models were developed for analyzing based agent simulation of one
the performances of public spaces and neighborhoods. The model used of implementation phases gives
a detailed picture of pedestrian

in this phase of the analysis were a combination of two different models. activity. The colours represent
levels of pedestrian flow that

First, a visual graph analysis, which analyze the possible visibility patterns correspond to certain urban
from anywhere to anywhere in the system, showing the intensity of inter characters generated by people’s
visibility in different location (Fig. 57). Secondly,
an agent base model: in this kind of model, the agent chose their path
randomly «by mimicking human’s field of vision and navigational

presence (images are from other
cities to help understand the
analysis). Designers can visualise
the character of public spaces
and evaluate the likely impact of
the changes that they make to
urban layout.
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characteristics through space. This model simulates the aggregate patterns of
behaviors based on individual paths.3
This models allowed to bring the analysis to a smaller scale, impacted
by smaller scale interventions such as the landscape elements, the urban
furniture or the shading systems, necessitating as well an analysis within
the final stages of the development of the process (Fig. 58).
As for the city-scale urban design and planning projects, Space Syntax
Limited developed a “spatial planning framework” for the city of Jeddah
in Saudi Arabia. The work was developed in 2006 by a direct collaboration
with the Major of Jeddah and the department of planning, and had the
scope to define spatial strategies for the city. As a baseline study, the team
developed a segment-angular analysis of the whole city of Jeddah. The
model was then updated as a composite urban model by linking the segment
angular analysis with other variables such as the population density, the
land-uses, the vehicular traffic and the socioeconomic conditions.
In particular, the analysis of the city at a global scale revealed a series of
major issues in terms of the existing conditions of the urban structure, in
particular: «an extreme isolation of the historic core; lack of a proper city
centre; excessive shift of the centre of urban structure to the north of the city;
imbalanced urban growth and sprawl; negative impact of the undeveloped
mega-scale sites in the heart of the city on their surroundings; and spatial
segregation of unplanned settlements, which were rapidly turning into
urban slums»4 (Fig. 58). According to Kayvan Karimi, the plan proposed
by the municipality would only aggravate these problems: the integration
core of the city would shift to the east and an intercity motorway would

3

K., Kayvan, A configurational approach to analytical urban design: “Space syntax”
methodology. Urban Design International, 17, London 2012, p. 312.
4
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cut the city and act as the main urban spine. The historic centre would
be weakened and the peripheral unplanned settlements would be even
more segregated than before the interventions. Once strategic solutions
were developed addressing all these issues, the team proceeded on testing
them and their impact was assessed in precise terms. According to this Fig. 58. Space syntax models of
verification, final optimized proposals for the spatial network system the city of Jeddah, Saudi Arabia.
These models have been used

were developed. Following this phase, many other projects were tested as the base layers to inform the
Strategic Planning Framework.

with the same methodology, including «a masterplan for the vacant Old The spatial structure of the city
Airport Site, a masterplan for the Historic core and waterfront, and a as exists now (a), is compared

with what it would be like if the

series of regeneration and area action plans for the unplanned areas of old Local Plan is implemented

(b), and what it would become

the city».5 Moreover, a more recent study in 2011 developed a composite if all strategic transformations
5

K., Karimi, A., Amir, K., Sahfiei, N., Raford, Evidence- based Spatial Interventions for

proposed by the Strategic
Planning
Framework
are
implemented (c).
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model, which takes into account spatial structure, land use, density and
road capacity. This constituted a more advanced tool and was employed
to determine the impact of a major project in the city of Jeddah. For the
purpose of this study, I will now provide a description of the tool and I will
explain the reasons for its development.
The necessity to develop methods that could intersect certain functional
attributes of the city with the “pure” spatial analysis, is fully explained
in two papers named Origin-destination weighted choice model as a
new tool for assessing the impact of new urban development by Kayvan
Karimi, Ed Parham, Eva Friederich, Pete Ferguson (2013),6 and Integrated
sub-regional planning informed by weighted spatial network models:
the case of Jeddah sub-regional system, by Kayvan Karimi, Ed Parham,
Abhimanyu Acharya (2015).7 According to the authors, the measures of
Space Syntax alone can predict movement patterns and provide important
information on the spatial structure of the system. However, they are based
on “pure” spatial configuration and are not influenced by other factors and
attributes of the urban network, such as, for instance, land use and density.
As explained by the Karimi,Parham, Friedrich, Ferguson:
As long as the changes to an urban system are spatial, the model accounts
Regeneration of Informal Settlements: The Case of Jeddah Central Unplanned Areas, In
Proceedings of the 6th International Design Symposium, Istanbul 2007, Cit. in K., Kayvan,
A configurational approach to analytical urban design: “Space syntax” methodology, Urban
Design International, 17, London 2012, p. 313.
6

K., Karimi, E. Parham, E., Friedrich, P., Ferguson, Origin-destination weighted choice
model as a new tool for assessing the impact of new urban developments, In Y.,O., Kim,
H., T., Park, and K., W., Seo, Proceedings of the Ninth International Space Syntax
Symposium, Seul 2013.
7

K., Karimi, E. Parham, A., Acharya, Integrated sub-regional planning informed by
weighted spatial network models: The case of Jeddah sub-regional system, In K., Karimi, L.,
Vaughan, K. Sailer, G., Palaiologou, (eds.), Proceedings of the 10th International Space
Syntax Symposium, Space Syntax laboratory, London 2015.
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for them, but if the other urban attributes, such as land use, density and
attractors are changed, the pure spatial model cannot demonstrate their
impacts. Moreover, the space syntax model is a more powerful model to
reveal distribution, but it cannot directly provide a means to forecast real
measures (such as the volume of activities, or land uses).8
This is because the way space syntax interprets the network is by treating
all lines or segments within an urban grid as a “node” in the graph. All
lines or segments are treated similarly, which makes sense for systems that
are «evenly distributed or evenly loaded».9 In fact,
In unevenly distributed systems the analysis cannot capture directly how
the spatial network is influenced with attractors, density of land uses. In
naturally evolved system, this is not a big problem, since most of these issues
have become compatible with the spatial structure to maintain the efficiency
of the grid, but in urban systems that have not evolved, you normally
find discrepancy between the spatial layout and how the other issues are
embedded. Furthermore, for assessing new design or plans, it is essential that
we could assess the impact of our decisions on other important factors, as
well as the spatial layout.10
When approaching the study of the study of the impact of large-scale
development in cities, focused as well on the non-spatial attributes of the
network, it is necessary to construct more complex models that can take
8

K., Karimi, E. Parham, E., Friedrich, P., Ferguson, Origin-destination weighted choice
model as a new tool for assessing the impact of new urban developments, In Y.,O., Kim,
H., T., Park, and K., W., Seo, Proceedings of the Ninth International Space Syntax
Symposium, Seul 2013, p. 3.
9

Ibid.

10

Ivi, p. 3.
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into account land use, density, street capacity, etc. As explained by the
authors:
This means that in order to use the analysis in urban design and planning,
we need to link other layers of information with the base model. This can be
done by overlaying any mappable layers of information onto a GIS platform
to see how the spatial analysis is compared with the other issues. We could
even go further and build composite models by linking spatial analysis with
other types of analysis, but these models do not change the way each layer of
analysis is done.11
Another approach, described into the paper named Origin-destination
weighted choice model as a new tool for assessing the impact of new urban
development by Kayvan Karimi, Ed Parham, Eva Friederich, Pete Ferguson
(2013), was to develop a “weighted” choice model by imposing weightings
on the origins and destinations on the shortest path within the urban
network. The weightings would depend on the special conditions of each
segment and are used to calculate the choice value of all segments located
on the shortest route between each origins and destination. In order to let
the reader understand, I will provide a brief description of the development
of this model. As explained in the previous section, the choice measure can
be used to describe large-scale movement patterns in the city and within
regional systems. Moreover, most major transport models employ origindestination matrices to determine the traffic demand of a network. For
this reason, Kayvan Karimi, Ed Parham, Eva Friederich and Pete Ferguson
developed a “weighted choice measure”, as follows:
11

K., Karimi, E. Parham, E., Friedrich, P., Ferguson, Origin-destination weighted choice
model as a new tool for assessing the impact of new urban developments, In Y.,O., Kim,
H., T., Park, and K., W., Seo, Proceedings of the Ninth International Space Syntax
Symposium, Seul 2013, p. 3.
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The method of weighting in this approach is based on the weight if “origins”
and “destination” when the choice value is calculated for each segment of the
segment model.12
In fact, as explained earlier into the methodology section,
the regular angular choice (or angular betweenness centrality) is calculated
by obtaining the shortest angular trips between all segments, and then
counting the number of shortest trips that go through each segments.
In order to remind the reader of the methodology of calculation of a choice
measure, the authors reproduce it:
The formula for regular betweenness of a segment x:
Bϴ (x)= Σn i=1 Σn J=1 σ (i, x, j), such that: i ≠ x ≠ j ;
Where the function σ (i, x, j) equals 1 if the shortest path from I to k passes
through x, and 0 otherwise.
The method to construct a weighted model is by weighting Choice,
or angular betweeness «by letting the function σ depend on a “weight”
attributed to it if the shortest path passes through x. This weight, which
was “1” if the shortest path passed through x in the regular angular choice
formula, depends now on the properties of the origins as well as of the
destination. In particular, the weight of the origin ω0 corresponds to the
12

K., Karimi, E. Parham, E., Friedrich, P., Ferguson, Origin-destination weighted choice
model as a new tool for assessing the impact of new urban developments, In Y.,O., Kim,
H., T., Park, and K., W., Seo, Proceedings of the Ninth International Space Syntax
Symposium, Seul 2013, p. 4.
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number of residential trips emitted from the segment, while the weight
of the destination ωd corresponds to the number of trips attracted by a
segment. The total weighted function σ’’ is implemented by a DDL module
working with the Depthmap software. This module creates two columns
for the origin and destination weights, which have to be determined by
analyzing particular attributes of each segment such as land use, density,
or attraction. After this, the “weighted” choice value is obtained with the
calculation of a particular algorithm.
The paper presents an implementation of this model for creating a
vehicular demand model analyzing the impact of an additional high
density development in the centre of Jeddah (Fig. 59). The megaproject
proposed in 2009 for the city of Jeddah had been proposed as a series of
individual developments, but the planners were not fully aware of the
impact of these interventions to the city centre and the city as a whole. It
was obvious that a change in the land use distribution and the distribution
of densities would affect the preferred routes for travel: for this reason, it
was required a model assessing the traffic impact of the project. As a first
step, the team developed a spatial model and used it as a “proxy” for travel
behaviors of the city. The model was tested against the available traffic flows
data in order to test its functionality as a representation of traffic behaviors
(Fig. 60). Following, in order to approach the traffic impact on the city
centre, other models were developed, using the following dataset: street
connectivity values, land use, and development density at the building
and plot level, and street capacity. The authors explain the procedure for
developing those models as follows:
The basic approach to the model is to use “spatial proxies” as indicators
of route convenience and trip probability. The first part of the model is a
calculation of […] the probability that a particular route is chosen on
a vehicular trip. By calculating the number of potential trip origins and
364
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destination throughout the city, the probability of any origin destination pair
can be calculated. This weighting is then integrated with the spatial model

Fig. 59. The plans for new

to influence the value of the street connectivity – a highly connected and mega projects in the centre of

Jeddah, Saudi Arabia. The grey

continuous route in a quiet residential area will gain less importance than an areas represent all development
equivalent route in a busy residential and commercial mixed use zone. The proposals and the green
boundaries mark the most likely

second part of the model helps determine the value of those particular routes development to be implemented.
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and is based on the traditional route choice algorithm. The combination of
these two parts of the model leads to a combined forecast model.13
But how is this probability calculated? The authors explains that this first
part of the model requires the collection of data on essential information
that are related to the generation of vehicular flows. In particular, these
crucial data are «the total amount and distribution of population and
employment across the city».14 These influence trip generation and
allow, through a particular procedure, the production of «a picture of
the density of origin and destination for all modal trips».15 Moreover,
the actual generation of vehicular trips will be affected by the income of
the residence, which influences the possibility for each person to own
a car. For this reason, another proxy used was the gross floor area per
13

Fig. 60. The base model for the
study is a space syntax choice
model (left). This model has
been compared and revised
against vehicular data available
at the time of the study (right).
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head of population: to summarize, «the number of trips associated with
a particular area is a factor of both population density and the propensity
for each head of population to generate a vehicular trip».16 In this case, the
model was run using, as the values of the weight of the origin ω0, and the
weight of the destination ωd, respectively, the number of people coming
from residential places and the number of workers. The outcome of this
model is a description of the vehicular traffic in the city with the most used
routes in red and the most rarely used routes in blue, as in (Fig. 61).
Moreover, in order to evaluate the vulnerability of the city centre to traffic
congestion, it was necessary to observe another factor: the proposed
street width. As explained by the authors, in order to do the analysis it is
necessary to rank the individual segments of the city primary road network
taking the street width as a proxy for capacity.17 This model, as compared
to the regular syntactic “choice” model, gives a more realistic picture of the
movement pattern of the city and identifies the possible critical issues in
terms of traffic. The traffic volumes calculated with this weighted choice
model are added to the existing volumes and the total is divided by the
street width to see how the extra demand meets the capacity of the road.
This allowed the authors to create a classification of the streets in terms of
their response to the increase of the traffic values, in order to make sure
that the design of the public spaces is coordinated to the “demands” in
terms of vehicular traffic and the distribution of land uses.
In the last part of the papers, the authors explain the potential for future
uses of this methodology used to assess the impact of new development on
the traffic flows. In particular, it could be applied on predicting pedestrian
16

K., Karimi, E. Parham, E., Friedrich, P., Ferguson, Origin-destination weighted
choice model as a new tool for assessing the impact of new urban developments, In Y.,O.,
Kim, H., T., Park, and K., W., Seo, Proceedings of the Ninth International Space Syntax
Symposium, Seul 2013, p. 7.
17
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movement flows in new developments or in towns. As explained by the
authors,
What we need to do in these cases is to determine the weightings for all origins
and destinations of the pedestrian network based on land uses, densities,
total population and the behavior profiles of people in terms of age, gender,
employment and so on. When the appropriate weightings are obtained, the
weighted choice model could be used to analyze the system.18
This kind of procedure was applied to test the Masdar project, which I
have reviewed briefly earlier in this section. Other than linking land use
distribution, residential densities, employment centres and transport
nodes to create a weighted choice model for the evaluation of the project,
Fig. 61. The syntactic choice
model of the city (left) compared
to the choice model weighted by
origins and destinations (right).
The outcome gives a much more
realistic picture of movement
patterns in the city and identifies
the potential bottle neck in the
system.
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a Pedestrian Movement Model was created for the purpose of verifying the
pedestrian movement flows.
18

K., Karimi, E. Parham, E., Friedrich, P., Ferguson, Origin-destination weighted choice
model as a new tool for assessing the impact of new urban developments, In Y.,O., Kim,
H., T., Park, and K., W., Seo, Proceedings of the Ninth International Space Syntax
Symposium, Seul 2013, p. 11.
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This section discussed how “pure” spatial analysis models are powerful
tools to be used by designers and planners to verify the processes of
design and assess the impact of the planning decisions. Moreover, in the
case of a “mega projects”, a massive new urban developments in which
land uses and densities can impact massively the spatial structure of
the city, the Space Syntax laboratory research team formed by Kayvan
Karimi, Ed Parham, Eva Friederich and Pete Ferguson considered as
necessary to develop an “upgraded” analysis tool, which could intersect
those factors with the “pure” spatial analysis framework of Space Syntax.
In particular, this section reviewed the “weighted angular choice” model,
which upgrades the main concepts of calculation of the choice measure
of the Space Syntax methodology, by adding «weightings to the origins
and destinations of the shortest paths between the segments, according
to the number of trips generated by each segment in the city».19 The case
of study of Jeddah provided an example of the application of this method,
but, according to the authors, many other projects could benefit from this
type of analysis.

19

Ivi, p. 12.
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PART IV
A CASE OF STUDY
The third section of this work will be offering the use of Space Syntax as a
rigorous way to look at cities as “evolutionary networked systems”, contributing to an objective understanding of the spatial morphologies of cities. The
structural complexities of contemporary urban conditions defy a description
based upon simplified conceptions, orderly hierarchies and separation of
parts from wholes. Space syntax provides an internally derived description
that relies in minimum part on the use of language1 and looks at cities as
macro-scale system, as «orderly complexities»2 in which the physical form is
reproducing its underlying social and economic functional factors. By looking into the patterns of growth of two adjacent cities, Bologna and Modena,
we analyse how they have developed in their peri urban areas in relation
to their economic activities and social patterns. The analysis will provide
quantitative expressions of terms such as suburbanization, decentralization,
sprawl, polycentric, forming accurate definition of these concepts describing
complex urban conditions.

1

Hillier, B., Space is the Machine. A configurational theory of architecture, Cambridge
University press, 1996 p. 113.
2
Hillier, B., Spatial sustainability in cities: organic patterns and sustainable forms. In:
Koch, D. and Marcus, L. and Steen, J., eds., “Proceedings of the 7th International Space
Syntax Symposium”, Royal Institute of Technology (KTH), Stockholm, 2009.
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Explorations in the “city-territory”. The relation
between networks and socioeconomic patterns:
the case of study of Bologna and Modena
Cities develop particular spatial structures in response to the way the
socioeconomic forces require specific movement patterns. The analysis of
Bologna and Modena in their regional context using Space Syntax highlights
a process in which the two confining cities developed distinct peri-urban
conditions, as the layout of the street network expanded together and
conjointly with different economic activities and industrial expansion.
Through the review of existing literature, the comparison with historical
maps, and the analysis with GIS and Depthmap, the paper looks at Bologna
and Modena in their macro-scale system, the Emilia Romagna region. On
the one hand, the area of Bologna is very polarized on its centre, and on
the other hand, Modena, constitutes a poly centric territory with a very
interconnected pattern across the landscape.
The necessity to make previsions on the patterns of growth of cities
in their margins requires a rigorous understanding of their existing
conditions, their evolutionary processes, and the way they shape the
spatial configuration at a broad scale.1 This section presents a case of
study for the analysis with Space Syntax. In particular, this study analyzes
two cities which are located on confining territories but present different
morphologies: the city of Bologna and the city of Modena. The study
examines the patterns of urban growth of the two cities, analysing how
they have developed in the most recent years in relation to economic
and social factors. The two cities, in particular, present different systems
1

O., Cermasi, S., Psarra, Space syntax, landscape urbanism and the peri-urban condition,
in Y. O., Kim, H. T., Park, and K .W., Seo (eds.) Proceedings of the Ninth International
Space Syntax Symposium, Seoul 2013. «A deeper analysis of the existing patterns, other
that providing categories of heterogeneous settlement forms, allows us to envision and
project future scenarios of growth. In fact, a precise understanding of the structural
complexity of an urban system is the first step for making decisions about physical and
spatial interventions»
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of relations to their peri-urban landscape: on the one hand, Bologna, a
metropolitan city, very polarized on its centre, due to the development of
a tertiary sector, and on the other hand, Modena, a polycentric territory,
which developed as a system of smaller cities based on the industrial
activities. Bologna and Modena belong to a wider system, the one of the
Emilia Romagna region. For this reason, the analysis selects an area which
is not limited to the administrative boundaries, but extends to the whole
region, in order to present not only the relation of the two city centres with
their peri-urban landscape, but also the macro-scale system of relation
within the region. The patterns of growth of the urban settlements in the
Emilia Romagna region show a general tendency towards dispersion,
while the evolutionary process of the new peri urban territories developed
heterogeneous configurational patterns. Moreover, the Emilia Romagna
region is considered, by previous studies, as part of a bigger system of the
Pianura Padana. Eugenio Turri, in the book named La megalopoli padana,
explains that the Pianura Padana region involves the whole territory
located between the Alps - which constitutes the Italian North border the Appennini mountains on the South, and the Adriatic sea on the East
side. In particular, according to Eugenio Turri, Jean Gottmann developed
a research with a team of geographers in Bergamo in the 1976, which
defined this Pianura Padana region as a Megalopolis, a continuous system
of cities interconnected between each others. In particular, as described by
the diagram in (Fig. 1), there are two main axes of cities, which follows the
layout of the two natural borders constituted by the mountains: the Roman
via Emilia, on the South bound, and the transversal axes connecting TurinMilan to Venice and up to Udine, below the Alps. According to Gottmann,
this area constitutes a whole big urban structure that can be classified as a
Megalopolis and is distributed as follows: a series of urban centres located
on the two axes and a wide agricultural landscape located in between. This
was originated by the presence of the river Po, which historically allowed
373

the irrigation of the agricultural landscape. Frequent flooding of the river
Po avoided the historical construction of cities in the near proximities, in
the areas were the river increases its section and in the flat lands. According
to the author, in the area of the Pianura Padana there are concentrated the
main modern industrial, financial, cultural activities of the whole Italy. It
Fig. 1. The urban development of
the Pianura Padana, between the
Alps, the Appennini mountains
and the Adriatico sea, have
originated into a Megalopolis,
with the parameters of J.
Gottman. The two main
urbanization are identified
with a dark hatch, while the
agricultural land is located in
between.
4. metropolitan cities, 5.
cities with more than 100.000
inhabitants, 6. cities with more
than 50.000 inhabitants, 7.
centres with more than 20.000
inhabitants, 8. main airports, 9.
highways.
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is a dense reality, which lacks of those identitary places such as Piazza del
Duomo in Milan. In the words of Eugenio Turri,
Maybe it is the relational network, focused on symbolic spaces and places
- of which the Pianura Padana is extremely rich - that necessitates a
revitalization.2
The author presents as well a diagram derived by a study by Giuseppe
De Matteis,3 which presents different schemes of territorial organization.

2
3

E. Turri, La megalopoli padana, Marsilio Editori, Venezia 2000, p. 24.
Ivi, p. 25.
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As shown in (Fig. 2), these represent evolutionary patterns that can be
applied as well to the Pianura Padana region. In particular, a) represents
the historical, rural organization with hierarchical relations between
centralities; b) refers to the situation of the 1950s and 1960s, in which
developed systems with a “stellar” form, which was based on the direct
interconnections between the main centres and the smaller towns; c) refers
to systems which presents a strong interconnectivity between centralities,
representing multi-polar models; d) a model of extensive urbanization,
with a very interconnected pattern of the regional areas with the marginal
areas.
According to Eugenio Turri,
The characteristic of the megalopolis is the relationship of existing proximity
between its numerous centralities, large and small.4

4

E. Turri, La megalopoli padana, Marsilio Editori, Venezia 2000, p. 46.

Fig. 2. The diagrams represent
different territorial organization
and evolutionary patterns
applicable to the territory of the
Pianura Padana. In particular:
a) represents the historical, rural
organization with hierarchical
relations between centralities;
b) refers to the situation of
the 1950s and 1960s, in which
developed systems with a
“stellar” form, which was based
on the direct interconnections
between the main centres and
the smaller towns; c) refers to
systems which presents a strong
interconnectivity
between
centralities, representing multipolar models; d) a model of
extensive urbanization, with
a very interconnected pattern
of the regional areas with the
marginal areas.
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Moreover, the author explains that the Megalopolis presents centralities
that are stronger than the average: these impose settlement rules, and
particular uses and articulation of the space, even if not anymore
autonomously.5 The stronger gatherings is the one of Milan; following
the settlements of Turin and the so called “pluri-city” of the Veneto
region; finally, the area of Bologna and Modena close to the Appennini
mountains. By looking at these areas, Eugenio Turri defines, among the
main structure of the Megalopolis, the main smaller structures and their
networks of interconnections.
In terms of planning strategies, in 1965 Giuseppe Campos Venuti developed
a plan for the Megalopolis of the Pianura Padana. This plan indicated
areas to be “de-incentivized” in terms of growth, areas to “rationalize”,
and new “directives” of development, as shown in (Fig. 3). In this plan,
according to Vincenzo Turri, there was a unitary vision of the space of
the Pianura Padana, and an indication of an all-over strategy. This was
derived by the study on the demographic data, and on the development of
the infrastructures which the region necessitated for its development. In
particular, the plan suggested to de- incentivise the growth of the area of
Turin, Milan, etc., to rationalize the development of the main longitudinal
axes, and develop three main transversal interconnections between the two
main axes. The first one would interconnect Bologna, Ferrara, Padova, and
Udine, towards East Europe. The second one would interconnect Modena,
Mantova and Verona, towards Austria and Germany (Passo del Brennero).
The third one would relate, from North to South, Brescia, Cremona,
Piacenza/Parma, down to La Spezia across the Appennini mountains.6
Moreover, according to Eugenio Turri, inter-urban plans
Fig. 3. This is how G. Campos
Venuti represented the Pianura
Padana showing: 1. the areas to
be disincentivized, 2. the area to
be rationalized, 3. the new axes
of development.
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6

E. Turri, La megalopoli padana, Marsilio Editori, Venezia 2000, p. 47.
Ivi, p. 36.
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Torino. In particular, for the area of Bologna, an association of seventeen
municipalities allowed the definition of a “Piano Intercomunale”, which
operated in terms of reducing the settlement previsions, controlling the
market speculation on urban development, and rationalizing growth,
by finding solutions in terms of the intensification of the movement
network infrastructure and the use of the smaller urban centres. This
process continued for years with the aggregation of other, more external
municipalities.
This study examines the patterns of growth of Bologna and Modena, and
analyzes how they have developed in the most recent years in relation to
the economic and social factors. Both the city of Bologna and Modena
have expanded over their territories, in the recent years, due to the
economic growth of the Emilia Romagna region, which have resulted into
alternative, territorial new identities.7 In particular, as anticipated earlier,
the two cities, even if they were located on confining territories, developed
distinct relations with their peri-urban landscapes, as the layout of the

7

P., Guidicini, Luoghi metropolitani: spazi di socialità nel peri-urbano per un nuovo
welfare, Franco Angeli, 2000.
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street network expanded together and conjointly with different economic
activities and industrial expansion.
The sociological and demographic aspects of the evolution of Bologna into
a “metropolitan city” and the development of a polycentric territory over
the area of Modena are discussed in a book by Patrizia Gabellini, Andrea
di Giovanni, Caterina Gfeller, and Marco Mareggi named Immagini del
cambiamento in Emilia-Romagna.8 In particular, this book derives from
a collaboration of the Emilia Romagna Region and the Politecnico di
Milano University and constituted a tool for the development of the Piano
Territoriale Regionale in 2007.
On the one hand, during the 1960s, Bologna extended its influence on
a wider territory, and developed into a new complex structure, with a
well-defined underlying order. Patrizia Gabellini explains that Bologna is
located in a strategic position in terms of mobility at a national scale. In
fact, its location, between North and South, East and West in a national
scale and in Europe, and the multi-modal infrastructures that Bologna
offers, qualify the city and the whole Emilia Romagna region as a strategic
node for mobility. The “interporto” of Bologna is located in an in-between
position between the logistic area of Piacenza, which collects the goods
from West –the ports of La Spezia and Genova and the Lombardia region
- and the port of Ravenna, on the East side. As for position and function,
the “interporto” has a prominent role in terms of national-scale logistics.
Moreover, Bologna is a University centre, a pole for trade shows, sanitary
services, manufacturing activities. The diagram in (Fig. 4) shows a series
of demographic data for each of these services. In particular, there is a
number of 100.000 University students, of which 40.000 coming from
other cities to live in Bologna and study. The trade-show district collects

8

P., Gabellini, A., Di Giovanni, A., Gfeller, M., Mareggi, Immagini del cambiamento in
Emilia-Romagna, Editrice Compositori, Bologna, 2012, p. 23.

378

Explorations in the “city-territory”. The relation between networks and
socioeconomic patterns: the case of study of Bologna and Modena

a number of 1.3 million visitors each year. The train station of Bologna
functions as an interchange between many different national routes, and it
is expected to collect a number of 180.000 passengers per day. In general,
a number of 500.000 people inhabits Bologna every day, while a number
of 100.000 reaches Bologna as commuters for work or for study. In
particular, the University of Bologna is constituted of different campuses
located in different cities: Bologna, Cesena, Forlì, Ravenna, Rimini, for a
total of 100,000 students. Moreover, Bologna is very well known for its
commercial structures. Other than the prestigious stores of the city centre,
Bologna presents a series of medium-size structures located in a vaster
area and located on the directives of development: department stores,
family parks, etc. These areas includes the area “B” in Casalecchio, the
CAAB, which is the “agro-alimentary centre” of Bologna, the Centronova
in Castenaso and the complex of San Lazzaro located nearby the highways
exits. In addition, the Emilia Romagna region constitutes, together with
the Lombardia region, an excellence in terms of the health-care system. Fig. 4. The diagram shows a
In particular, in Bologna there are located four excellent hospitals with

series of demographic data for the
city of Bologna.
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different specializations. A chain of biomedical production is located in
the area of Mirandola, in the city of Bologna, and in the town of Budrio.
On the other hand, Modena, together with Parma and Reggio Emilia,
belongs to a «territorial city»9 that occupies the North-West of Emilia
Romagna. According to Patrizia Gabellini, Andrea di Giovanni, Caterina
Gfeller, and Marco Mareggi, this area is characterized by the presence of
massive industrial districts, and by an extensive use of the territory. This
territory is recognized as one of the six Italian metropolitan centres for
the quality of the innovation and the promotion of the development of
Fig. 5. The diagram shows specific
data on the industrial production
of the area of Modena, Reggio
Emilia, Parma.
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P., Gabellini, A., Di Giovanni, A., Gfeller, M., Mareggi, Immagini del cambiamento in
Emilia-Romagna, Editrice Compositori, Bologna, 2012.
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the European scenario. The possibility to consolidate the multi-scalar
relationship of this area is allowed by the potentials of the infrastructural
network, including the requalification of the via Emilia. According to
the authors, this is an historically polycentric land, with the presence of
small dukedoms and counties, on which it has been introduced a diffused
form of inhabitation, that was incentivised by the processes of productive
expansion. In particular, Modena is well known for the mechanical
industries and the production of sports car, especially in the area of
Maranello. Moreover, in the area of Sassuolo there is a concentration of
Ceramics production activities, constituting the 90% of the whole Italian
production. Moreover, the area of Sassuolo is well known for the production
of machineries and innovative technologies for ceramics manufacturing.
In addition, the area of Carpi and Correggio are well-known for the
production of knitwear, general apparels and textiles, including as well the
technological developments for the production machineries. Moreover,
Modena, with the cities of Parma and Reggio Emilia, constitutes one of the
main alimentary district of the nation. The diagram in (Fig. 5) provides
some specific data on the industrial production of the area of Modena,
Reggio Emilia, Parma. In particular, the cities of Modena, Reggio Emilia
and Parma present the 42% of the manufacturing activities of the whole
region. The metal mechanic industry is constituted of almost 15.000 local
production with a total number of workers of more than 100.000. The
textile production is constituted of 5.033 local units and a total number
of workers of 20.613. The ceramics presents a number of 1.700 units and
a working force of almost 30.000 people. At last, the alimentary sector is
constituted of almost 5.057 units and a working force of more than 29.000
people. All these industries export worldwide. In terms of demographics,
in the provinces of Parma, Modena and Reggio Emilia, the population
has grown consistently due to the migration processes. The percentage of
population migrating from the rest of Italy and foreign regions records
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a 15% as compared to the total of the resident population. In particular,
Modena constitutes the fifth province in Italy for number of foreign
population.
Through the analysis, this study argues that the spatial configuration of the
area of Modena and its surroundings follows a very different pattern from
Bologna; but as well as in Bologna, it seems to have originated from the
historical street network and have been mainly influenced by the specific
economic activities and consequently by the social patterns derived. In
addition to this, the study wishes to provide is a description of the physical
structures of both cities and of their systems of relations. The space syntax
segment analysis using Depthmap shows how the two cities relate to the
main regional structure and, at the same time, leads us to two different
definitions of peri-urban settlements. For the purpose of this study, the
boundary of the analysis does not correspond to the administrative
boundaries of the two cities. In fact, as anticipated earlier, in order to show
the relation of the two cities with their wider territory, it was necessary
to run the analysis with a large radius and selecting a very large study
area, which corresponds to the whole region, excluding the undeveloped
areas of the Appennini hill side on the South, which were cut out from
the analysis. It was necessary to cut out the undeveloped areas from the
analysis as the segments located in less urbanized areas can reach very
high values of Normalized choice, as the ones that would be obtained by
a shopping street into a busy neighbourhood. This can happen, according
to Bill Hillier, Tao Yang, and Alisdair Turner, as the value is the direct
product of lack of local urban development and the relative isolation of
the local system.10
The choice network at radius n would have described the regional macro10

B. Hillier, A., Turner, T., Yang, Normalizing Least Angle Choice in Depthmap, and how
it opens up new perspectives on the global and local analysis of city space, in “The Journal
of Space Syntax”, (3) 2, London 2012, p. 190.
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scale system structure. Due to the dimension of the model, it was not
possible to run the analysis with radius n, as it overloaded the software.
For this reason, the largest radius employed were 20000 and 10000. The
choice network at radius 10000 at present day (fig.6b) picks up the global
structure of the area, with its main centres and the main longitudinal
infrastructural road of the region, the via Emilia, which passes through
the provinces of Piacenza, Parma, Reggio Emilia, Modena, Bologna and
Imola and ties them together in a linear system that crosses the region
from East to West.
The highways as shown in (fig.6b) show no significant inter-connecting
role in the main layout and have low values of choice compared to the via
Emilia, which proves to have remained the main armature of the regional
spatial configuration. The large-scale choice network at radius 20000
(fig.6a) shows the main spatial configuration of the system, picking up both
the via Emilia and the traversal connections. When zooming in on the area
in examination, we can observe that the choice network at radius 20000
picks up Bologna and Modena as two different road network structures,
telling us something about the spatial differences between the two cities
spatially. The first one, Bologna, consists of a radial pattern, connecting a
main centre to series of smaller towns set into the countryside and mainly
residential. The second, Modena, shows a very interconnected pattern,
diffused over the region of Modena and linking many urbanized areas
together across the landscape. The different configurational networks
do not fit into any traditional descriptions, especially those opposing the
“city” to the “countryside”, and requires a further exploration.
Focusing our attention on Bologna, when comparing the IGM historical
map dated 185011 (Fig. 8) to the contemporary choice network at radius
20000 (Fig. 7), it is evident that the growth of the Bologna in its peripheries
11

Pianta di Bologna e dei suoi dintorni, Istituto Geografico Militare, IGM, 1850.

383

A CASE OF STUDY

384

Explorations in the “city-territory”. The relation between networks and
socioeconomic patterns: the case of study of Bologna and Modena

functioned according to its original transportation infrastructural network,
which at a macro-scale formed a particular ‘star’ shaped configuration. This
infrastructural network dates back to the pre- modern era. Choice network
at radius 20000 picks up the historical, main transportation infrastructural
network, and confirms that the city developed as a “compact” node, and a
“radio-centric”, historical foreground network of routes that strongly ties
the smaller towns of the peri-urban area to the city centre. As described
in previous studies, the historical radial roads became the main streets
of the new, expanded network that incorporated the small towns of the
province into a broader system.12 Although Bologna has been affected by
progressive “de-centralization” of the residential areas, the choice network
shows that these maintain strong syntactic relations to the old urban core.
The foreground network, in terms of how the network of the Bologna and
Modena is connected up at a global scale, informs us on the relation with
the different socio-economic and production patterns on the two cities,
proving that “space is not a neutral container, but an integral component”13
of the development of cities. In fact, when capturing the spatial correlates
of different social, cultural and economic forces, taking place in two
confining cities within the same region, this study will show that the urban
fabric possesses the potential of producing very different outcomes when
acting conjointly with social and economic activities. Focusing on Bologna,
the radial relationship of the city with the surrounding towns confirms a
socio-economic pattern based on the relationship between Bologna and
these local centres based on an urban core that functions as the centre of
tertiary economic activity and residential towns tied up to this core.14 The
12

G., Amendola, La città postmoderna. Magie e paure della metropoli contemporanea,
Laterza, Roma-Bari 1997, p.76.
13
S., Psarra, C., Kickert, Detroit, the fall of the public realm: the street network and
its social and economic dimensions from 1796 to the present, paper presented at the 8
International Space Syntax Symposium, Santiago de Chile: PUC, 2012
14
G., Amendola, La città postmoderna. Magie e paure della metropoli contemporanea,

Fig. 6a, Fig. 6b. Choice network
at radius 20000 (bottom), Choice
network at radius 10000 (top).
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spatial configuration properties at a macro-scale consolidated the city as
a strategic pole of the infrastructural network, of education, commercial
activities and tertiary sector’s activities at a national scale, in a thirty-years’
time evolutionary process.15
To break it more clearly into phases, the first stage of the development of
Bologna in its peri urban areas, consisted in the development of the first
belt of peripheries during the 1960s, designed as macro areas of industrial
activity and social housing quarters and organized with a rigid zoning.
These areas developed contiguously to the city centre, right outside of its
historical outer ring, progressively occupying the areas between the radial
roads connecting to the city centre. The Choice network at radius 5000
(Fig. 9) shows that the highway, the radial roads, and the ring infrastructure
connecting to the city centre are the most integrated lines whereas the

Fig. 7. Choice network at radius
20000, zoom on Bologna.
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Laterza, Roma-Bari 1997.
15
P., Gabellini, A., Di Giovanni, A., Gfeller, M., Mareggi, Immagini del cambiamento in
Emilia-Romagna, Editrice Compositori, Bologna, 2012, p. 23- 34.
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areas in between, especially on the west side, have a segregated pattern at
a local scale, with no emerging local centres.
The emerging socio-economic patterns continued to reinforce, in a
«multiplier effect»16 the new configurational properties at a urban scale.
During the following years, the industries and agricultural production
activities followed a generic pattern of decentralization, occupying the
areas around the small towns of the peri urban territory of Bologna,
preferably those strategically located in proximity to the city centre.
Previous studies describe this as a mechanism of “filtering up” of the
production activities,17 which allowed Bologna to concentrate in the city
centre the most prestigious tertiary or directional activities. The expansion
of the tertiary sector determined a massive rise of the real estate value of
16

B., Hillier, Space is the machine, A configurational theory of architecture, Cambridge
University press, 1996, p. 126.
17
P., Gabellini, A., Di Giovanni, A., Gfeller, M., Mareggi, Immagini del cambiamento in
Emilia-Romagna, Editrice Compositori, Bologna, 2012, p. 23-34

Fig. 8. Plan of Bologna and its
surroundings, Istituto Geografico
Militare, IGM, 1850.
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the city centre. This influenced, as a consequence, a voluntary ‘migration’
of the new middle class working in Bologna to the peri-urban towns
around the city, which continued for almost thirty years through different
evolutionary phases.
From 1980 to 1993, the growth was recorded mainly at the most
important, historically consolidated centres of the peri urban areas, such
as Casalecchio, San Lazzaro, Castel Maggiore, following the radial spatial
pattern derived from the original layout of the infrastructural armature,
as previously described. From 1993 to 2000, the growth of the peri urban
towns took place in a more homogeneous way: all centres registered an
increase of the number of inhabitants,18 regardless to their geographical
location and their dimensional standards. The smaller centres grew in a less
compact way compared to the bigger ones, but in general they maintained
the well-defined physiognomy of ‘clusters’, distinct and separated one
from the other. This evolutionary pattern of the towns of the peri urban in
Bologna not only finds its origins in the historical morphological character
of small and compact centres, but also was influenced by the emerging
social identities that generated new modes of territorial belonging.
The Integration analysis (Fig. 10) confirms the previous studies and shows,
for Bologna and Modena, different pattern of in habitation. In the case
of Bologna, the spatial structure reflects the hierarchical relationships of
the main core with the peri-urban towns, mainly middle-class residential
clusters. As observed, the Integration network at radius 10000 (Fig. 10)
picks up the peri-urban cities of Bologna and the radial roads connecting
to the main core. This shows how those towns feature primarily as
to -movement areas. In fact, as explained by Bill Hillier,19 the Choice
18

From 1951 to 1981, the number of inhabitants of the peri urban towns around
Bologna went from 763.907 to 930.284, Quadro Conoscitivo, PTCP approvato Province
of Bologna
19
B., Hillier, Spatial sustainability in cities: organic patterns and sustainable forms, in
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network, representing through-movement, captures primarily economic
activity whereas the integration network, representing to-movement in
the system, captures the residential areas as well.20
This confirms that the peri urban towns around Bologna don’t function
as autonomous centers, but more as “dormitory towns” for a population
of commuters to the city center for work. Choice network at radius 20000
(Fig. 7) confirms that the foreground network of radial roads functions as
a strong connector for each town of the peri urban areas to the city centre.
The network, as observed, picks up very few later roads, showing the peri
urban towns are not interconnected but mainly dependant on the main

Koch, D. and Marcus, L. and Steen, J., eds., “Proceedings of the 7th International Space
Syntax Symposium”, Royal Institute of Technology (KTH), Stockholm, 2009.
20
B., Hillier, T., Yang, A., Turner, Normalizing least angle choice in Depthmap and how
it opens up new perspectives on the global and local analysis of city space, “The Journal of Fig. 9. Choice network at radius
5000, zoom on Bologna.
Space Syntax”, issue: 2, London, 2012 p. 155-193.
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core of the city centre. The background network shows a less dense and
tight street pattern at the South side because of the hill-side conditions as
well.
Previous sociological studies confirm the capacity of this new ‘polarized’
spatial form to reorganize the new, emerging “networked” society- as a
catalyst for the tendency towards new suburban lifestyle. The historical
centres of San Giovanni in Persiceto, Borgonuovo, Ozzano among others,
while being set into great ambient conditions- hill-side or rural areas- are
considerably accessible due to the proximity to the railroad (Fig. 11) and
being located on the historic network of radial roads connecting to the city
centre. These conditions allowed an everyday commuting for the middle
Fig. 10. Integration network at
radius 10000.
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together with the industrial activities in the 1960’s.
As shown in the land use map (Fig. 12), few main services and commercial
areas were distributed on strategic locations, along the main roads
connecting the peri-urban territory to the city centre, with the purpose of
reinforcing the dynamic relationship between the two parts of the system.
On the other hand, confirming how existing studies defined Bologna
as a “metropolitan city”, the previously analysed integration network
proves that the peri urban towns don’t function independently from
the city centre. As opposed to this, the city of Bologna performs as the
strongest and only ‘attractor’. Demographic datas show that Bologna has
now 170.000 people commuting for work on a daily basis from the sixty
small towns around Bologna to the city centre. The population of the peri
urban areas of Bologna continues to grow steadily, with the whole system

Fig. 10. The density pattern
of Bologna and its peri-urban
towns.
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Fig. 12. The land-use map of
Bologna and Modena.
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maintaining its radio centric spatial layout. At the same time, some of the
industrial activities originated in the peripheries of the 1960’s are being
dismantled.
The radio centric form of the foreground network in Bologna reflects
the economic activity of the city as a national tertiary pole, as opposed
to the area of Modena, that shows a very different model of spatial
accessibility when observed within the whole system of Modena, Parma
and Reggio Emilia. The choice network at radius 20000 (Fig. 6a) picks up,
when observed within its large-scale system, a sort of «deformed grid»
pattern,21 which correlates to the extensive use of the territory due to the
matured industrial activity. The layout of production activities (Fig. 13)
shows an extensive use of the territory; the wide network of commercial
and production interchanges doesn’t follow a logic of proximity, as the
economic impact of the industrial activities is international.
The growth of the towns around Modena took place over an historically
poly centric territory: as in the historical maps dated 1874 (Fig. 14)
Modena and its surroundings originally formed a land of multiple
dukedoms, principalities and counties. On the other hand, the comparison
of the land use maps dated 1954 and 1970, shows that the recent dispersed
settlement model was fostered by the more recent industrial expansion.
The industrial development in the Modena region was encouraged by the
administrative government in Modena as a way to overcome the massive
unemployment rate of the years of the “reconstruction” after 1945. The
regulation on the expropriation of agricultural land for the development
of small industries, approved in 1948, initiated a massive transformation
of the territories around Modena.
The city of Modena and the surroundings experienced a massive
21

B., Hillier, The hidden geometry of deformed grids: or, why space syntax works, when it
looks as though it shouldn’t, “Environment and Planning B: Planning and Design”, 26 (2),
p. 169-181, London, 1999.
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speculative process where private allotments of land were undersold to
the public administrations, and then to the industries investors. In a short
time, most of the agricultural production was transformed into industrial,
with a process that benefits the large-scale industries more than the smaller
companies.22 The industrial expansion was associated with investment
into professional training, scientific research and innovation technologies.
Between 1951 and 1981, the economic development reached its peak, with
an increment of the occupation values of the 290% (on a 146% national
average).23 This process of industrialization required a urban system that
22

Between 1955 and 1984 the city of Modena undersold approximately 301 ha of
land, corresponding to the 71% of the total, Arrighetti A, Serravalli, G., eds., Istituzioni
intermedie e sviluppo locale, Donzelli, Roma, 1999.
23
In 1960, the public administration in Modena funds the Enrico Fermi, a school for
innovation research into industrial chemical engineering and electronics, Arrighetti A,
Serravalli, G., Arrighetti A, Serravalli, G., eds., Istituzioni intermedie e sviluppo locale,
Donzelli, Roma, 1999.

The layout of production
activities in Bologna and
Modena over the Choice
network at radius 20000.
Fig. 13.
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would integrate the production activities with the main communication
roads network. The expansion of the infrastructural network was conceived
consequently to the demands of the industrial activity, related to a logic of
large-scale markets. Initially, the spontaneous settlements’ growth followed
the pattern of the existing roads and railroads connections; in a second
phase the road network was extended in order to connect the industrial
districts to the main arteries of traffic, the highways and the national
rail road system24 (Fig. 16). The choice network at radius 20000 (Fig. 15)
picks up the main armature of the transportation infrastructure network,
linking all peri-urban centres across the landscape, and shows a very
interconnected pattern through the whole administrative area of Modena,
24

Fig. 14. Plan of Modena and
its
surroundings,
Istituto
Geografico Militare, IGM, 1850.
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For this purposes the Brennero Highway was especially designed to connect Modena
rather than Bologna to the main national transportation infrastructural network, A.,
Arrighetti , G., Serravalli, (eds.), Istituzioni intermedie e sviluppo locale, Donzelli, Roma
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as opposed to the case of Bologna. When superimposing the industries
layout over the choice network, we can assume that the main purpose of
this interconnected pattern was the distribution and transportation of
materials and goods for the industrial activities, a hypothesis that could be
confirmed in the future, after gathering more precise information on the
specific productions in the different areas under examination.
The analysis refutes the assumption that all the main industrial settlements
around Modena are disconnected from the city centre, and tied to the
main infrastructural network of the highways because of the demands
of the industrial activities and transport of goods. In fact, the highways
don’t show high values of choice at the global scale. On the other hand,
the Choice network at radius 20000 (Fig. 15), while picking up the “zone
of influence” of the city of Modena, shows high values on the radial roads
connecting the city centre to the closest peri urban towns of Formigine,
Sassuolo, Maranello on the South side, Rubiera on the West side and

Fig. 15. Choice network at radius
20000, zoom on Modena and
Bologna.
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Nonantola on the East side. The two main roads connecting the industrial
towns of Sassuolo and Maranello, producing ceramics and sports cars
(Ferrari, Lamborghini, and Maserati) respectively, have high values of
choice at radius 20000, showing that the two towns have a strong relation
to the city centre. Moreover, the lateral road linking the two towns has
also high values, confirming the previous interpretation of the large-scale
system of Modena as an “interconnected pattern”.
In the same way, the choice network picks up as well the road connecting
the historical towns of Formigine and Nonantola to Modena: those
smaller clusters, mainly residential, show a strong syntactic relation to the
city centre due to its proximity. (Fig. 14). A different pattern is observable
Fig. 16. The density pattern
of Modena and its peri-urban
towns.
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has lower values of choice as global scale, compared to those connecting
to Sassuolo and Maranello. This town in fact seems to function as an
autonomous centre, with its own network of radial roads, connecting to
the outer areas and to the surrounding smaller centres.
As opposed to Bologna, integration at radius 10000 (Fig. 10) represents
two patterns of density, one related to Modena and the other to the
industrial towns of Sassuolo and Maranello, picking up two main roads
that connect them with the city centre showing high values of integration.
The integration patterns we observe account for the accessibility of the
street segments as destinations, and reflect the to- movement structure of
the city.25 As opposed to Bologna, when zooming out and looking at the
macro-scale system, we see that higher values of integration at a global
radius are distributed across the whole area of Modena. More precisely,
the analysis of Modena with Space Syntax shows a process of «pervasive
centrality», spreading over the territory and derived from the massive
industrial growth as well as the development of different production
activities.
We can look at the town of Sassuolo (Fig. 17) to verify how the industrial
activities after the 1950’s influenced the development of particular spatial
patterns. At a global scale, the integration network at radius 10000 picks
up a dense, geometric and rather homogeneous pattern, which tells the
history of Sassuolo as an industrial ‘new town’. In fact, the town didn’t
experience an incremental and organic evolution. It was developed in
a very short time instead, after 1950, by the city of Modena, due to the
increasing demands of the industrial production of ceramics in the area.
Previous studies confirm that the population increased four times its size
in less than ten years, and continued growing in a uniform way, attracting
25

B., Hillier, T., Yang, A., Turner, Normalizing least angle choice in Depthmap and how
it opens up new perspectives on the global and local analysis of city space, “The Journal of
Space Syntax”, issue: 2, London, 2012., p. 159.
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immigrants from the nearby areas and, more recently, from North African
and Eastern European countries.2627
In fact, as opposed to Bologna where the middle class are moving out of
the city centre, the immigration population in Modena involves mainly
workers of the different industries which have been occupying the areas
close-by since 1960 until very recently. As a consequence, the city centre
in Modena, as opposed to Bologna, doesn’t represent a work destination
for the inhabitants of the smaller towns of the Province. Most of the peri

26

Fig. 17. The Integration network
at radius 1500 of Modena and its
peri-urban towns.
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B., Hillier, Spatial sustainability in cities: organic patterns and sustainable forms, in
D., Koch, and L., Marcus, and J., Steen, eds., “Proceedings of the 7th International Space
Syntax Symposium”, Royal Institute of Technology (KTH), Stockholm, 2009, p.1, p. 4-8.
27
P., Gabellini, P., Gabellini, A., Di Giovanni, A., Gfeller, M., Mareggi, Immagini del
cambiamento in Emilia-Romagna, Editrice Compositori, Bologna, 2012., p. 47.
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urban towns around Modena, as described previously, seems to work
autonomously as socio-economic centres. This can be confirmed by
looking at the integration pattern (Fig. 10). When looking at Sassuolo and
Maranello, we observed a very integrated pattern at a global scale, which
is traceable as well at the local scale. In fact, the Integration network at
radius 1500 (Fig. 17), picks up the local centres in correspondence to the
most integrated roads connecting the towns to Modena, showing that the
system has the same logic both locally and globally.
This study showed that both Bologna and Modena seems to be successful
in shaping their growth in a way that benefits their quite different economic
scenarios. On the one hand, Bologna, a tertiary town with a shrinking
industrial activity and the expansion of important services, such as the
international fairs, the health care system, the university, developed as
a “city” with a series of residential towns, radially linked to it, avoiding
congestion and allowing an everyday commuting to work.
On the other hand, Modena, internationally renowned for the industrial
production, grew over an expanded and interconnected territory of
towns-industrial centres. The analysis of the street network using space
syntax demonstrated not only that heterogeneous spatial morphologies
are the product of interaction between environmental, economic and
social factors28 but also that there are no universal rules on how the cities
grow in their peripheries. It seems that the two cities in exam, instead of
having similar morphological patterns, show a coherent relation between
all the layers examined, such as the economics, social, land use, movement
patterns and the spatial structure of a city at the macro-scale.29
B., Hillier, Spatial sustainability in cities: organic patterns and sustainable forms, in D.,
Koch, and L., Marcus, and J., Steen, eds., “Proceedings of the 7th International Space
Syntax Symposium”, Royal Institute of Technology (KTH), Stockholm, 2009, p. 18.
29
Harvey, D., The conditions of Postmodernity. An enquiry into the origins of cultural
change, Blackwell Publisher, London 1990 p. 294 «As spatial barriers diminish so we
become much more sensitized to what the world’s spaces contain. Flexible accumulation
28
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typically exploits a wide range of seemingly contingent geographical circumstances,
and reconstitutes them as structured internal elements of its own encompassing logic.
For example, geographical differentiations in the mode and strengths of labour control
together with variations in the quality as well as the quantity of labour power assume a
much greater significance in corporate locational strategies. New industrial ensembles
arise, sometimes out of almost nothing (as the various silicon valleys and glens) but
more often on the basis of some pre-existing mix of skills and resources. The ‘Third
Italy’ (Emilia- Romagna) builds upon a peculiar mix of co-operative entrepreneurialism,
artisan labour, and local communist administrations anxious to generate employment,
and inserts its clothing products with incredible success into a highly competitive world
economy».
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Back from the regional to the local scale: the
structures and forms of the peri-urban landscape
in Bologna and Modena, a possible categorization
As explained in the first part of this research, there is a radical transformation
taking place within the post-modern urban forms. In particular, cities
are overcoming the dichotomies between centre and periphery, cities and
countryside, etc. The traditional model of cities is leaving space to new
settlement forms and new organizational developments. In the peri-urban
areas, it is observable a process of urbanization and structural growth,
resulting into specific patterns of inhabitation. It is necessary to categorize
this forms of urban growth as a premise to the previsions on the future urban
expansions.

The peri-urban landscape is the subject of many sociological studies. Paolo
Guidicini, in the book named “Luoghi” metropolitani. Spazi di socialità
nel periurbano emergente per un migliore welfare,1 provides a series of
introductory reflections on this subject. The author explains that in the
peri-urban “strips” of territory absorbs, first of all, resident population
from the city centres. Moreover, they contributed to the decentralization
of production and commercial activities. In particular, the peri-urban
landscape collects the activities expelled from the from the urban centres
and related to innovative productivity and commerce. According to Paolo
Guidicini, a dynamic relationship takes place between different part of
the territory defines a “system” in continuous evolution. Moreover, in the
words of the author:
The social aspect, for the new peri-urban logic, is a non-problem;

1

P., Guidicini, (ed.) “Luoghi” metropolitani. Spazi di socialità nel perturbano emergente
per un migliore welfare, Franco Angeli, Milano 2000.
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differently for what has happened in the classic metropolitan [forms].
In its developmental and growth phases, the peri-urban seems to be
focused on organizing the territory in terms of efficiency and acquisition
of functions expelled from the city centres and/or derived from new
structural combination. 2
According to Paolo Guidicini, the most interesting element influencing
the evolution of the peri-urban landscape is the evolution of the role
of the movement network infrastructure. In particular, in the case of
Bologna, these roads had originated as connections between the various
municipalities distributed over the territory, and their uses were limited,
until the recent era in which they have become the characterizing element
of the new conditions of development. In fact, in the words of the author:
What have modified mostly the physiognomy of this strip of land – the
peri-urban landscape – is the development of movement flows on these
transversal directives, even through areas in which agricultural uses persist.3
In a study by Achille Ardigò named La diffusion urbana,4 Bologna was
classified among the nine metropolitan areas of the so called “initial phase”.
The peculiarity of this phase is that the central pole maintains an absolute
prominence. In the case of Bologna, it is a big urban centre with an area of
“gravitation” around it. In the study conducted by Paolo Guidicini, named
Processi di formazione e modelli evolutivi dell’area metropolitan Bolognese,
Bologna was described as the centre of a complex area of interchanges,

2

P., Guidicini, (ed.) “Luoghi” metropolitani. Spazi di socialità nel perturbano emergente
per un migliore welfare, Franco Angeli, Milano 2000, p. 18-19.
3
Ivi, p. 24.
4
A., Ardigò, La diffusione urbana, Ave, Roma 1967, pp. 148 cit in P., Guidicini, (ed.)
“Luoghi” metropolitani. Spazi di socialità nel perturbano emergente per un migliore welfare,
Franco Angeli, Milano 2000.
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where, in any case, the central pole maintained an hegemonic role.5
Opposite to this, the area of Modena, according to the previous section,
consists of a polycentric territory, in which the peri-urban towns maintain
an economic and functional independency from the city centre. Both
these relational structures, or, in the words of Paolo Guidicini, “structural
combination” are reflected in the analysis with Space Syntax. The analysis
with Space Syntax allowed the definition of two general, macro-scale
structures of development in Bologna and Modena.
According to Paolo Guidicini, the peri-urban landscapes is constituted by
specific identities in terms of lifestyle and morphological development. In
fact, it is the organizational logic of development of the rural-urban strips
of territory which produces “places” with its own specificity, which creates
conditions of autonomy and differentiation. This section advances the
necessity to understand the peculiarity of these “places” of the peri-urban
territory. In particular, it has the scope to describe different categories of
settlement pattern of the peri-urban landscape of Bologna and Modena
through the observation and the analysis of the movement network
infrastructure with Space Syntax.
The peri-urban towns analyzed are: Carpi, Sassuolo, Nonantola as for
the province of Modena, and Castelmaggiore, Pianoro, San Giovanni in
Persiceto, and Ozzano as for the province of Bologna. This study wishes
to verify how the peri-urban landscape of Bologna and Modena presents
different “spatial signatures”. The towns selected seem to have different
configurational structures at a first look, and seem worthy of a focused
observation. The analysis has the scope to measure to what extent their
contemporary spatial configuration is influenced by the form of the “rural
grids”. The observation of the network is approached at a local scale, in

5

P., Guidicini, (ed.), “Luoghi” metropolitani. Spazi di socialità nel perturbano emergente
per un migliore welfare, Franco Angeli, Milano 2000 p. 29.
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order to capture the specific structure of each of the peri-urban towns
analyzed, and at a more global scale, in order to capture the relationship
with the surrounding peri-urban towns and the two city centres of Bologna
and Modena. Moreover, as suburban growth is not purely residential in its
characters, the analysis of the movement network with Space Syntax is
compared to the location of commercial activities, production activities,
or public services, in order to confirm the “foreground network” structure
as being influenced and determined by the location of the socio-economic
activities at the macro scale as well as at the local scale.
This analysis refers to a study of Ashley Dhanani and Laura Vaughan on
the urban fringes of London. The authors, in particular, analyzed both the
current patterns and the historical evolution of two areas located in the
peri-urban landscape of London. According to the two authors,
In the example case studies the changes to the network of space are observed
to act at both the local scale, as the processes of urbanization occurs around
the fringes of the city to facilitate connectivity at the regional and national
scale.6
In order to obtain a series of comparable maps for the peri-urban towns
analyzed, a specific method of mapping was employed. On the one hand,
as for the analysis at a local scale, this was carried out in a circular area that
extended 6 km beyond the town centre analyzed. The analysis employs
a road-centre line network data obtained from the Province of Bologna
and the Province of Modena databases. The maps were simplified and
generalized before proceeding to the analysis with Depthmap. Following
the study by Laura Vaughan and Ashley Dhanani, the measure used for
6

L. Vaughan and A. Dhanani, A porous urban fabric: the structures and scales of
London’s peri-urban development from 1880 to 2013, Y. O. Kim, H. T. Park, and K. W. Seo,
Proceedings of the Ninth International Space Syntax Symposium, Sejong University, 2013.
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the analysis was angular segment segment-length weighted Choice in
order to account for the utilization of a road centre-line network model. 7
Moreover,
the result are presented for a central 3km radius around the town centre,
and the maximum radius of analysis is 3000m, whilst though the analyzed
network extends 6 km beyond the town centre. The larger contextual area
was included to avoid edge effect that occur when the radius of analysis is set
such that a segment is being evaluated within this distance from the edge of
the network model.8
For this scale of the analysis, only the result for 800m and 3000m are
presented, as they represent local scale structures.
On the other hand, in order to show the relation of the peri-urban towns
with the neighboring towns and the city centres of Bologna and Modena,
a larger-scale analysis was developed. In this scale, the study area was
selected with a larger circular area around the town centre. Then, it was
created an offset of 6km from the boundary of the study area, and not the
centre, in order to determine the network to be analyzed. In this case, I
could calculate the analysis up to 6 km radius and anything within the
study area was considered to have 100% reliable results. Anything beyond
the study area shouldn’t be considered. 9

7

L. Vaughan and A. Dhanani, A porous urban fabric: the structures and scales of
London’s peri-urban development from 1880 to 2013, Y. O. Kim, H. T. Park, and K. W.
Seo, Proceedings of the Ninth International Space Syntax Symposium, Sejong University,
2013, p. 4.
8
Ibid.
9
J. Gil, Examining ‘edge effects’: Sensitivity of spatial network centrality analysis to
boundary conditions, in K., Karimi, L., Vaughan, K. Sailer, G., Palaiologou, (eds.),
Proceedings of the 10th International Space Syntax Symposium , Space Syntax laboratory,
London 2015.
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Carpi
Carpi is a town of 70,000 people in the province of Modena, on the
North side of the city of Modena. As anticipated earlier in the previous
section, it is a centre for industrial activities, in particular those related
to the textiles industries. The town was founded in the medieval era. The
Choice network at the global scale analysis at radius n, shows that, in the
scale of the territory, the area is dominated by a system of radial relations
that changes into an interconnected system in all directions in the area
closer to the city centre. The Choice network at radius n picks up the A22
highway, which cuts the area in a diagonal direction towards Modena. By
looking at the Choice network at radius 6000 in the global scale analysis,
the map shows the relation between the city of Carpi and the surrounding
territories. In this case, the macro scale structure shown by the Choice
network at radius 6000 excludes the A22 highway. The Choice network at
radius 6000 corresponds as well to the productive structure of this area,
which is located on the radial roads connecting Carpi to Modena and to
the surrounding towns (Fig. 18, Fig. 19).
By zooming closer, looking at the Choice network of the local scale
analysis at radius 3000 (Fig. 21), the map shows the configuration of the
network for what concerns the town of Carpi. This network resembles a
geometric, rectangular grid, extending on the North-South directions. To
summarise, Carpi presents a local geometric structure with a regular grid
which extends with radial roads on the surrounding area.
This exercise shows how the various radius correspond to the various scales
of analysis of the network: in fact, by looking at the radius N, we observe a
global scale structure, then, by looking at the global scale analysis at radius
6000, we observe a scale of relation of the city with its surrounding. At
last, by observing the Choice network at radius 3000 at the local scale of
analysis, we observe the scale of the city: the lower the radius, the smaller
409
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Fig. 18, Fig. 19. Carpi Choice
Network Global Scale radius
n (top), Carpi Choice network
global scale radius 6000 (bottom).
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Fig. 20. Carpi Choice Network
Global Scale radius 3000 (top).
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Fig. 21, Fig. 22. Carpi Choice
Network Local Scale radius 3000
(top), Carpi Choice Network
Local Scale radius 800 (bottom).
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Fig. 23. Carpi Land Use map.
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the scale of observation.
Sassuolo
Sassuolo is a town of approximately 40,000 inhabitants in the province of
Modena. The town is located at a distance of 16 km from the city centre of
Modena and has pre-modern origins. Its massive expansion took place in
the post-was age with the development of the industries.
The Choice network at radius 3000 (Fig. 26) shows a triangular grid
Fig. 24. Sassuolo Land use map.
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Fig. 25, Fig. 26. Sassuolo Choice
Network Local Scale radius 6000
(top), Sassuolo Choice Network
Local Scale radius 3000 (bottom).
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Maranello. This is a peri-urban landscape conditioned by the presence of
the geographical structure: the presence of the hills and the river Secchia
deforms the structure of the network which produce a non- isotropous
territory. In this case as well, the Choice network corresponds well with
the economic activities. In fact, the Choice network at radius 6000 (Fig.
25) picks up both the street connecting the centre of Sassuolo to the centre
of Maranello and the road of the industrial areas on the North side of the
settlements.
Nonantola
Nonantola is a town in the province of Modena, located about 10 km from
Fig. 27. Sassuolo Choice Network
Local Scale radius 800 (top).
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the city of Modena on the road to the city of Ferrara. Its foundation was
in the Roman era but gained importance in the Middle Age. The town is
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MODENA CENTRE

km

located at the intersection between a radial road connecting to the city
of Modena and a territory with a strongly interconnected pattern and an
almost geometric grid. The choice network of the global scale analysis at
radius N and at radius 6000 (Fig. 28, Fig. 29) both show the intersection
of the two systems. In particular, the Choice network at radius n usually
shows a general structure, while the Choice network at radius 6000 defines
a hierarchy in terms of this structure. At the global scale, the town is
located on the boundaries of an area with a territorial network strongly
geometric and determined by the agricultural uses. At the local scale,
the Choice network at radius 3000 (Fig. 32) picks up only the radial road
connecting to the city of Modena. Nonantola, simirlarly to Borgonuovo
or Ozzano, is dependent on Modena and is not an autonomous centre
as Carpi. The Choice network at the local scale at radius 800 (Fig. 33)

Fig.

28.

Nonantola

Choice

confirms the strong polarization of the historical nucleus, and shows a Network Global Scale radius n.
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MODENA CENTRE
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Fig. 29, Fig. 30. Nonantola Choice
Network Global Scale radius
6000 (top), Nonantola Choice
Network Local Scale radius 3000
(bottom).
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Fig. 31, Fig. 32. Nonantola
Choice Network Local Scale
radius n (top), Nonantola Choice
Network Local Scale radius 3000
(bottom).

419

A CASE OF STUDY

km

correspondence of the centralities observed at both the global and the
local scale analysis. In fact, when an area is “picked up” both at the local
and global radius of the analysis it means that it is a centrality at both
scales. Moreover, when comparing the network analysis with the land use
data, it is confirmed that the industrial and economic activities are located
on the most interconnected segments of the network (Fig. 34, Fig. 29).
San Giovanni in Persiceto
San Giovanni in Persiceto is a town located in the province of Bologna,
on the North - West side of the city centre, and has medieval origins. The
Choice network of the global analysis at radius n (Fig. 35) shows that
Fig. 33. Nonantola Choice
Network Local Scale radius 800
(top).
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San Giovanni in Persiceto is located at the intersection of two different
territorial structures: on the side of Modena there is an interconnected
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territory with a geometric, rectangular grid. On the side of Bologna, there
is a more irregular structure. The Choice network at the global analysis at
radius 6000 (Fig. 36) shows the radial road connecting to Bologna, and a
series of smaller radial roads connecting San Giovanni in Persiceto with
the surrounding smaller centres. Moverover, by looking at both the Choice
network of the global analysis, and at the local scale analysis at radius
3000 (Fig. 39), there is an accessibility pattern between San Giovanni in
Persiceto and the neighboring centre of Sant’Agata Bolognese, on the West
side. This suggests a possible development in that direction.

Fig. 34. Nonantola Land Use map.
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Fig. 35, Fig. 36. San Giovanni
in Persiceto Choice Network
Global Scale radius n (top), San
Giovanni in Persiceto Choice
Network Global Scale radius 6000
(bottom).
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Fig. 37. San Giovanni in Persiceto
Choice Network Global Scale
radius 800 (top).
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Fig. 38, Fig. 39. San Giovanni in
Persiceto Choice Network Local
Scale radius n (top), San Giovanni
in Persiceto Choice Network
Local Scale radius 3000 (bottom).
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Fig. 40. San Giovanni in
Persiceto Choice Network Local
Scale radius 800 (top).
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This peri-urban landscape is different from the ones previously analyzed
and has different perspectives in terms of growth. In fact, on the one
hand, Sassuolo and Carpi presents two structures which derived from
the historical foundations but are strongly influenced by the layout of the
production activities areas. The structure of Carpi seems more regular,
the one of Sassuolo is influenced by the geographical conditions. On the
other hand, in this case, the situation is less influenced by the industrial
development and the logics of development follow other kind of rules. In
Fig. 41. San Giovanni in Persiceto
Land Use map.
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fact, by comparing these maps to the maps of Carpi, it seems that Carpi
shows a stronger connectivity in all directions, while in this case of San
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Giovanni in Persiceto, the connectivity is much more polarized on the
infrastructure of the radial road connecting to Bologna.
Ozzano
Ozzano is a town of 13.449 inhabitants located on the via Emilia. The
Choice network of the local scale analysis at radius n (Fig. 42) shows
the general structure of the area and picks up the via Emilia, of Romans’
origins, the Highway, which runs almost parallel to the via Emilia, and the
provincial road running parallel to the highway. The Choice network at
radius 3000 of the local scale analysis (Fig. 43) shows the via Emilia, and the
transversal roads connecting the via Emilia, Ozzano and its neighboring
centers to the provincial road which runs parallel to the via Emilia and the
highway. This area is very polarized on the via Emilia, which is the main
interconnecting road in the direction of Bologna. This shows that, in this
case, the development of Ozzano is much more related to Bologna and
dependent on the infrastructural network. In other words, Ozzano seems
to be a satellite of Bologna located on the via Emilia. When comparing
this structure to the land-use information (Fig. 45), the transversal road
going from Ozzano to the provincial road in the Choice network at radius
3000m correlate to the location of industrial activities, both nearby Ozzano
and on the provincial road. The accessibility of the industrial areas to the
highway is allowed by a dedicated entrance.
Borgonuovo
Borgonuovo could be described as a “fine thread”. The choice network
analysis at the global scale with radius n (Fig. 46), shows a general
structure of the area with a series of “fine threads” in the hill side area
determined by the geographical conditions. When looking at the global
427
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Fig. 42, 43. Ozzano Choice
Network Local Scale radius n
(top), San Giovanni in Persiceto
Choice Network Local Scale
radius 3000 (bottom).
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Fig. 44. Ozzano Choice Network
Local Scale radius 800 (top).
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Fig. 45. San Giovanni in Persiceto
Land use map.
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Fig. 46, Fig 47. Borgonuovo
Choice Network Global Scale
Radius n (top), Borgonuovo
Choice Network Global Scale
Radius 6000 (bottom).
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Fig. 48. Borgonuovo Choice
Network Global Scale Radius
3000
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Fig. 49, Fig. 50. Borgonuovo
Choice Network Local Scale
Radius n, Borgonuovo Choice
Network Local Scale Radius
3000.
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scale analysis at radius 6000 (Fig. 47), the analysis looks very polarized
on Bologna and doesn’t show much structure for the area of Borgonuovo.
This is because at the global scale, the analysis considers the system of
Bologna. When we zoom in and look at the local scale analysis, the area
of observation excludes Bologna and the Choice network both at radius n
(Fig. 49) and radius 3000 (Fig. 50) picks up the road structuring the area
of Sasso Marconi, Borgonuovo, and Casalecchio di Reno in direction of
Bologna, as the most interconnected segment. Borgonuovo doesn’t consist
Fig. 51 Borgonuovo Land Use
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movement as it is located on the main axes connecting Bologna with its
hills. The connectivity at the macro scale is ensured by the accesses to the
highway in Sasso Marconi or Casalecchio. Borgonuovo collects significant
amount of through-movement at the local scale. It can be considered as an
“internal” peri-urban landscape with the structure of a “fine thread”. As
well as in Ozzano, the area of Borgonuovo presents some commercial and
production activities on the East side of the provincial road (Fig. 51), on
the side of the river Reno, while on the other side there are predominantly
residential uses.
Castel Maggiore
Castel Maggiore is an town with 17.442 inhabitants located 9 km North
from the centre of Bologna. At the global scale, the Choice network at
radius n (Fig. 52) shows a general structure of the area and picks up
the radial roads connecting to the city centre. At the scale of the radius
6000 (Fig. 53), the Choice network shows the hierarchy in terms of this
structure. As the global scale analysis involves the centre of Bologna, the
whole network is polarized on Bologna.
In the case of the peri-urban towns of Bologna, if the analysis includes the
centre of Bologna, the Choice network is all polarized on Bologna, which
constitutes the predominant centre. In the case of Modena, the peri-urban
town show a multi-polar structure, and the connectivity is distributed
over the system: this confirms that Modena is a polycentric territory,
while Bologna is polarized on its centre. In the case of Castel Maggiore,
the local scale analysis cuts out the centre of Bologna and shows the
internal structure. The local scale analysis at radius 3000 (Fig. 56) shows a
“comb” structure. In fact, on the East side of the settlement there is a road
running parallel to the highway which distributes to Castel Maggiore and
the other local centres, with a series of transversal roads. The city centres
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Fig. 52, Fig. 53. CastelMaggiore
Choice Network Global Scale
radius n (top), CastelMaggiore
Choice Network Global Scale
radius 6000 (bottom).
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Fig. 54, Fig. 55. CastelMaggiore
Choice
Network
Global
Scale radius 3000 (top),
CastelMaggiore
Choice
Network Global Scale radius 800
(bottom).
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Fig. 56, Fig. 57. CastelMaggiore
Choice
Network
Local
Scale radius 3000 (top),
CastelMaggiore Choice Network
LocalScale radius 800 (bottom).
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of Castel Maggiore, Funo and San Giorgio di Piano are as well connected
to Bologna and interconnected between each other’s by another series of
roads creating a more curvy pattern. This structure is as well determined
by the texture of the economic activities, which are located in the area in
between the urban centres and the road parallel to the highway (Fig. 58).

Fig. 58 CastelMaggiore Land use
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Conclusions
This thesis had the scope to develop a theoretical approach on the characteristics of a project in the peri–urban, defined through a literature review
and a critical synthesis of theories employing the concept of “network”. In
other words, the hypothesis to verify is that the “network” can function
as a conceptual category and provide operational tools to the project of
the peri-urban territory, assuming that cities develop different patterns of
growth according to the specific social and economic factor.
This research acknowledges, first of all, the new relation of the contemporary city with its territory. According to my review, throughout the past
century, cities have experienced a form of urban growth resulting into a
general pattern of dispersion over the territory. When approaching the topic of urban growth, it is necessary to take into consideration a scale that
looks beyond the urban environment and reaches the territory. Moreover,
the way contemporary cities grow into their peri-urban territory necessitates of a new system of description. In fact, it is not possible to apply to
the post-modern urban forms the same logics and conceptual categories
related to the historic, compact city. The recognition of the scale and the
impact of the post-industrial urban conditions is the first step towards a
new thinking of the contemporary cities, that bridges architecture, landscape architecture, urban planning and ecology. In fact, contemporary
cities can no longer be considered as limited to their built environment.
It is necessary to become aware of the dynamic relationships with a much
larger terrain that includes urban, rural and natural networks.
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What it is constant in the urban margins of contemporary cities is usually
a predominance of undeveloped areas over built environment, which suggest to look for theories accounting systems of open spaces as structuring
urban growth. For all these reasons, this research pursued a conception of
urban growth as the development of a network: in particular, the evolution
of the peri-urban territory would correspond to the development of portions of this network. We have seen that these portions can occur in forms
of fringes, or clusters, or other configurations, and show different relations
to the core of the city. In particular, all the theoretical contributions reviewed in sections 1.1, 1.2, suggested to look at cities as macro-scale systems of relations, in order to construct meaningful images of the contemporary urban condition and to categorize its patterns of growth.
As different conditions of cities into their peri-urban territory involve built, urban areas set into a majority of un-built, rural open spaces,
both systems - the built environment and the open spaces - should play
a role into the definition of a possible matrix of growth. The way I extend
the concept of “urban network” in order to reach the undeveloped areas as
well, is by integrating a particular idea of “landscape” derived by the Landscape Urbanism theory. According to my review, this idea of “landscape”
suggests, first of all, some design strategies. Moreover, the Landscape Urbanism theory uses “landscape” as a conceptual category, a lens through
which understanding contemporary cities and their aspect of evolutionary
networked systems.
In particular, in section 1.3, 1.4, 1.5, I pointed the attention on how the
Landscape Urbanism discussion proposes a possible “manifesto” towards
the interpretation of the post-industrial urban conditions, and the experimentation of possible design approaches for dispersed urban patterns,
conditions of uncertainty regarding the future growth of cities, or, in general, situations in which the open spaces are prevailing. I suggested that
this particular idea of landscape, derived from the Landscape Urbanism
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theory, encompasses the idea of “networks”, “place”, “process” at the same
time.
In particular, the main topic of the Landscape Urbanism discussion, in terms of “network”, is the proposition of the landscape as an infrastructure for urban development. Both the two competition entries of
the Park the la Villette (1982), for instance, utilized the landscape project
as a multi-layer “preparatory ground” for future uses. In other words, the
park was considered as a flexible framework, capable of accommodating
future uses over time. On the one hand, in the case of the project by Bernard Tshumi, the project was conceived as a multilayer framework. On
the other hand, the project by OMA was conceived more as a “stacking” of
activity throughout the horizontal surface of the park.
Similarly to this, the strategy employed in the Borneo-Sporenburg (199596) represents the possibility for the landscape project to function as a
pattern of development for an urban area. In fact, the project is developed, first of all, on its ground level, by the definition and the design of its
main infrastructures. The architecture is then inserted on a well-defined
framework of connections and open spaces.
In a similar way, in the Unimetal Park project (1995) by Dominique Perrault, the landscape project is utilized to design a “network” of relations on
an area, prior to a possible development. The strategy employed, in this
case, has been defined as a “pre-verdissement”. In all of these cases, the
design of the “ground” constitutes a fundamental tool of the project.
Other examples throw the light on another way of employing
landscape: in fact, through this review I have mentioned projects focused
on the remediation of the ecologies, such as the project of requalification
of the River Gallego south bank (1999), by architects Inaki Alday, Margarita Jover Biboum, and Pilar Sancho, the project of the Fresh Kills park by
James Corner (2001), as well as the “Piano Territoriale di Coordinamento
per la Provincia di Lecce” (2001), which takes advantage of the existing
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ecological, natural, and productive landscape networks as the basis for the
future development. This projects, in other words, suggest to reinforce the
existing ecological networks and employ them as the infrastructures of
a project. I can suggest that the landscape contributes with its overlay of
ecologic, infrastructural, agricultural networks, to add another series of
layers to the observation of cities. In particular, when looking into their
peri-urban areas, we should take into consideration the possible influence
of these layers on the formation of cities, as they embody, as well as the
street network, specific values, elementary rationalities, and social logics.
For instance, one could think of the large-scale system of canals in cities
like Venice, or the smaller one in the Netherlands, considered as the infrastructural networks impacting the formation of cities. In particular, previous studies on Venice proved that the spatial configuration of the whole
system is impacted by the “water structure”, as well as by the network of
streets. In the same way, at a smaller scale, the traditional housing typologies in the Netherlands followed certain rules in terms of disposition,
orientation, etc., related to the system of the canals. Productive and natural landscape as well, with their own historical overlay, influences the
formation of particular spatial structures in the peri-urban areas.
Another example on the interpretation of landscape as network
is provided by the work of Andrea Branzi, who combined the attention
on infrastructural networks, shared by other models of cities such as the
“Plug- In City” (1964) by the Archigram group, with an involvement with
landscape, derived by models of agrarian urbanism such as, for instance,
the project of “The Dispersed City” by Ludwig Hilberseimer. The work of
Ludwig Hilberseimer, in fact, raised the attention on a new, dispersed model of city related to the productive landscape. This model was defined as
low-density, interconnected, and was understood within a regional scale.
Moreover, the model of the “Dispersed city” would adapt to the specific
conditions of the territory on which it would be applied. By reinterpre444

Conclusions

ting this model, Andrea Branzi proposes, with the “Agronica” project, an
urbanism in constant growth, and defined a “weak urbanization” strategy,
in which the infrastructural networks laying over an horizontal landscape
functioned as a flexible framework, accommodating diverse configurations and density of built environment.
The project of Milton Keynes (1972) represented as well an urban
project based on the definition of a network, adaptable to the existing topography and site conditions, and excluding a definitive form and size. The
design of the town of Milton Keynes is based on the design of its network
of interconnections and on the landscape project: in fact, the grid is formed by a series of landscaped roads. In a reverse perspective, it is as well
the landscape that determines the features of the network. In fact, the form
of the grid accommodated the existing topography and was influenced, in
general, by the site conditions. For the purpose of this discussion, it can be
compared to the project for the new town of Melun-Senart (1982) by Rem
Koohlaas and the Office for Metropolitan Architecture. In fact, the project
for Melun-Senart was as well focused on the definition of a “structure of
voids”: in other words, a network of open spaces which would be designed in terms of landscape, and preserved from the growth of the city. The
“network of landscape” defines the structure of the urban area, its spatial
structure and its system of interconnections, while the design of the built
environment remains undefined.
This suggests a perspective on urban projects based on the
projection of a network of interconnections, adapted to the specific conditions of the territory, and flexible enough to accommodate different
possible scenario of development. Moreover, from this approach, we can
inherit the idea to think of a project as, first of all, the setting of a system
of open spaces as a pattern of development for a future urbanized area. We
propose an interpretation of the urban project not as the composition of
masses, but as the overlaying of systems of relations that need to be inter445

THE CITY AS A NETWORK

related with an already existing system of relation which is the city. This
conception is opposed to methods based on closed, rigid master planning
schemes, approached with a strategy of “filling the boundaries” with buildings rather that overlaying networks of connection.
When mentioning the Fresh Kills park (2001) and the Downsview park
(2000) projects by James Corner, Charles Waldheim points to their aspect
of “organizational regimes” rather than “definitive forms”. The representation of these projects, through maps, plan diagrams, and organizational diagrams depicts the overlay of the different networks: movement
network, ecological, infrastructural, etc. This stems from the projects of
Ludwig Hilberseimeir, represented as well as organizational models rather
than finished design. This kind of representation derived from the influence received from the Ecologist School of Chicago, and is derived from a
scientific approach on the analysis of the urban form. Moreover, it is related to an “ecological” approach on cities, defined as the understanding of
their aspects of relational systems in constant flux.
In terms of “process”, I acknowledged that looking at cities through the conceptual category of “landscape” implies as well an understanding of the provisional and evolutionary aspect of urban growth. The landscape projects are, themselves, a metaphor of the growth of the city, of
its long and interconnected phases of development, of its temporal, transitory aspects. The project of the Lyon Confluence by Michel Desvigne
(2001) for instance, propose an “infiltration strategy” for the landscape
project: the landscape “invades” the area in an incremental, processual
way, providing an intermediate phase within the history of redevelopment
of the post-industrial area. As explained by Marcel Smets, the uncertainty
conditions of cities suggests to use the landscape project as a flexible tool
to approach urban projects. To put it simply, the Landscape Urbanism theory conceives the formation of spatial patterns in the contemporary city as
a process over time. Moreover, the Landscape Urbanism theory proposes
446

Conclusions

an approach that considers the temporal aspect as part of the project, defining a series of a “phases in time” rather than fixed “forms into space”.
The Landscape Urbanism theory acknowledges the diffuse character of the city, and the blurring of its boundaries. The city, as for the
words of Mohsen Mostafavi, does not demand the imposition of a theoretical limit, but implies a deep comprehension of the elements of the
new system and, most importantly «a greater connection and complementarities between the various parts». As we have previously explained,
each theory described derived from a particular form of cities observed
at the present moment. Considering the blurring boundaries and the unclear limit to the growth of the post- industrial American cities, both the
Landscape Urbanism and the Ecological Urbanism discussions propose
an approach on urban design based on a dispersed pattern of inhabitation.
This research is not focused on American urban landscape, and requires a
model of city that can describe both density patterns as well as dispersed
patterns of inhabitations. Nevertheless, through the review of the Landscape Urbanism theory for design, I arrived at the conclusion that, when
approaching the topic of the growth of cities into their margins, an understanding of the post-industrial urban conditions requires strategies integrating typological and compositional approaches, based on architecture, with new perspectives based on relational networks and open spaces.
This review suggests an approach on the design of urban margins based
on projecting relational networks, on a reconnection with landscape, understood as “site”, and on the interpretation of urban interventions as processes over time. According to David Graham Shane, some of the concepts derived from the Landscape Urbanism theory have created a basis for
subsequent studies, such as the «reverse city» by Paola Viganò, in which
the traditional, rationalist morphological analysis has been applied to the
voids of the post-industrial city-regions in Italy, considering the large-scale landscape infrastructures as the basis for later urbanization.
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When approaching the development of an area located into the urban
margins, the act of projecting a network of relations should follow certain
criteria. What should be the form, or the size, of the infrastructure of development to superimpose on a site? A new claim for specificity suggest to
interpret and possibly reinforce the existing patterns, while other contributions suggest that the approach of following the traces of the territory,
doesn’t guarantee on the outcome of the project. There is a well a discourse
on scale: looking at local patterns without identifying the macro-scale system can result into segregated, disconnected projects.
This research presents Space Syntax as a set of theories and analytical tools that work on networks. In particular, Space Syntax contributes to
the understanding of urban growth and to the categorization of different
settlement patterns by analysing cities as relational networks. This study
suggests that it is possible to pre-envision urban growth as the projection
of a network, and proposes Space Syntax as a tool through which providing criteria on how to articulate parts of the urban network.
The theory is mainly applied on the analysis of existing urban conditions
and describing observable configurations. Space Syntax doesn’t propose
it-self as a theory to make previsions on the future growth of cities, but it
can explain certain patterns of growth of cities in relation to specific social
and economic factors.
In particular, the Space Syntax segment angular analysis put in relation the
geometric properties of the network, with the patterns of movement in the
city. The theory of space syntax supports a new configurational paradigm,
in which a primary property of the form of the urban grid is to privilege
certain spaces over others for through movement. As explained earlier,
it is suggested that the configuration of the urban grid itself is the main
generator of patterns of movement. Certain land uses, such as retail, could
be located to take advantage of the patterns of natural movement generated by the configuration of the grid. Moreover, as explained earlier, the
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measures of the configurational global properties of the grid, Integration
and Choice, correlates to real movement patterns in cities. This has clear
implications for urban design, suggesting that we could test the configurational properties of networks if we wish to design for well used urban
spaces.
The urban model of Space Syntax allows an understanding of the
formation of cities as “evolutionary networked systems”. In other words, it
explains the formation of specific spatial structure related to the social and
economic factors. The case of study of Modena and Bologna provides an
example on how cities develop as relational structures responding to “specific requests” derived from the social and economic factors. The analysis
with Space Syntax can show the structure of the city and the region and
suggest, when aided with other types of historical and social information,
an evolutionary pattern of growth. When seen together with socio-economic data, it can reveal the structure of social and economic aspects, for
instance whether certain activities cluster along the integrated arteries of
the city or the segregated ones or in-between. This can lead to understand
the complex relationship between urban form, land use, and socio-economic factors.
With the same principle, most importantly, Space Syntax can be
employed to test design proposals in terms of their network properties. In
fact, Space Syntax, through the segment angular analysis, provides tools
to analyse the pattern of accessibility of a network, and its properties as
a relational system. Moreover, it can counsel on where to locate certain
land-uses compared to others- retail, housing, public services, etc., and,
in this sense, can provide criteria on the articulation of the other layers of
the city. Composite urban models can be created, by linking the segment
angular analysis with other variables, such as the population density, the
land-uses, the vehicular traffic and the socioeconomic conditions.
In the Landscape Urbanism project that I have reviewed earlier, it was dif449
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ficult to understand the criteria through which developing a new part of
the network, with certain dimensions and shape, and on where to locate
this network. Space Syntax can advice on a series of matters: where to envision the possible growth of the city? What areas could be assigned to
it? Where should these areas be positioned? How do we operate on these
areas? What should be put in relation? To summarise, urban design is an
intuitive project, but we have tools to verify our intuitions. In particular,
Space syntax can be used as a strategic tool prior to the project, through
the analysis on existing conditions, and then applied to test possible design proposals. This allows to combine an intuitive, creative process with an
analytical tool.
This thesis wished to provide the reader of a theoretical tool for
the design of the peri- urban landscape based on the concept of “network”.
On the one hand, through Space Syntax, it is possible to avoid the mistake of designing segregated “patches”, and understand a logical position of
activities and land use depending on the structure of the network. The
landscape project, on the other hand, can allow a form of “preparation”
and reconnection of all those terrain vagues of the peripheral areas of
our cities, even with the present uncertainty regarding the effective need
of urbanizing those areas. Peri-urban areas, moreover, confine with the
agricultural landscape. It is necessary, when designing urban margins, to
establish a relation to the rural landscape and to the logics of a wider territory: agriculture, in fact, contain logics of land division, temporality, and
process. In other words, considering this uncertainty regarding the future
growth of cities, the projects in the peri-urban landscape should promote
a “discipline” of the territory, that can be developed as a system of relations, rather than just a sum of urbanized areas. Over a vast territory to be
“disciplined”, we cannot consider to integrate landscape only in its “urban”
usage, as parks or gardens. Agriculture should be part of this system.
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Introduzione
VERSO UNA RIDEFINIZ IONE DEL PROGETTO DI TERRITORIO
Daniela Poli, Maria Rita Gisotti

L’Atelier 7 “Scienze del territorio e progetto
spaziale” ha inteso proporre una rilessione sul
progetto di territorio o, per meglio dire, su una
sua rideinizione rispondente alle side poste
dalla contemporaneità. Troppo spesso, infatti,
il progetto di territorio è stato ed è associato al
“progetto di area vasta”, comunemente inteso
come un progetto strategico a valenza economica
o infrastrutturale: le due reti principali nel periodo
della globalizzazione. Si tratta di un concetto che
assomma idee e azioni settoriali, senza mettere in
valore i patrimoni territoriali costruiti nella lunga
durata storica (Magnaghi 2000) né produrre
“valore aggiunto territoriale” (Dematteis, Governa
2005). Come contraltare di questo progetto di
area vasta abbiamo il “progetto urbano”, sul quale
la disciplina urbanistica ha molto lavorato in anni
recenti (Gasparrini 1999), innovando concetti e
deinendo una scala d’intervento che superasse
l’interesse mirato alla cura degli ediici, degli isolati
e delle attrezzature. Dagli anni novanta in poi,
con la stagione della programmazione complessa,
è stata intrapresa la strada dell’integrazione,
della partecipazione e della multidisciplinarietà,
introducendo anche obiettivi di tipo sociale e
ambientale. Tuttavia, concentrare l’attenzione solo
sulla dimensione urbana comporta il rischio di
non intercettare la reale consistenza dei fenomeni
e dei processi in corso, che coinvolgono territori
di scala e complessità più vasta, e soprattutto un
insieme di criticità generate e aggravate dai pervasivi
processi di urbanizzazione degli ultimi sessant’anni:
vulnerabilità idrogeologica, rinaturalizzazioni
incontrollate, banalizzazione del paesaggio rurale,
cancellazioni dei valori simbolici hanno prodotto
nuove povertà territoriali, ambientali, sociali da
afrontare oggi con l’azione pubblica.
L’idea proposta come tema guida dell’Atelier è
che un progetto di territorio rinnovato e rideinito
nei suoi caratteri strutturanti possa rispondere
eicacemente a queste criticità, uscendo da una
logica meramente compensativa e spostando

radicalmente l’ottica verso una nuova stagione di
costruzione territoriale. Il progetto di territorio così
inteso poggia su una robusta analisi patrimoniale
e valoriale dei luoghi di tipo multidisciplinare
(che integra dati relativi all’idrogeomorfologia,
all’ecologia, agli insediamenti, ai paesaggi agrari); a
partire da questa deinisce gli elementi patrimoniali
e le regole co-evolutive che nella lunga durata
hanno costruito il territorio; intercetta inine reti
sociali in grado di mobilitare il capitale territoriale
che emerge e di farsi promotrici di nuova
territorialità.
L’articolazione dell’Atelier in tre sessioni tematiche
ha risposto al tentativo di individuare alcune piste
fondative del nuovo progetto spaziale di territorio,
imperniando la rilessione soprattutto sulla
ricchezza degli spazi aperti e sul ruolo strategico e
multifunzionale da essi svolto in termini di servizi
ecosistemici per la collettività (Mea 2005).
La prima sessione, intitolata “Il disegno delle
infrastrutture ambientali, paesaggistiche,
energetiche nel progetto di territorio”, ha
trattato del ruolo svolto da elementi di carattere
infrastrutturale variamente caratterizzati nella
deinizione di progetti di territorio. Sono
soprattutto le “reti verdi e blu” (IAU 2012;
Nucci 2004) a conigurarsi come assi portanti di
scenari di riqualiicazione territoriale. A carattere
marcatamente multifunzionale, le infrastrutture
descritte in questi progetti si caratterizzano spesso
come reti ecologiche polivalenti (Malcevschi
2010) che riconnettono morfologicamente e
paesisticamente parti di territori frammentati,
costruiscono nuovo spazio pubblico, sostengono
nuovi modelli di sviluppo e stili di vita, centrati
sulla dimensione locale e sulla valorizzazione delle
relative risorse.
La sessione 2, “Valutare, recuperare, riqualiicare il
territorio”, ha raggruppato le rilessioni riguardanti
la prevenzione del rischio, il consumo di suolo, i
drosscapes o paesaggi dello scarto (Berger 2007). Tra
i principali temi emersi:
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• la necessità di adottare un approccio
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multidisciplinare e multisettoriale alla messa in
sicurezza del territorio, centrato sulla prevenzione,
sulla manutenzione ordinaria e sul rispetto di alcune
regole di coevoluzione virtuosa tra uomo e ambiente
(Magnaghi 2014; Gambino 2011) leggibili anche
come “progetto implicito” per le trasformazioni future
(Dematteis 1995);
• l’afrancamento da un’idea di messa in sicurezza a
tutti i costi, a favore del raforzamento della resilienza
dei territori (Gunderson et. al. 2010);
• il recupero e il riuso come alternativa di stringente
attualità a nuovi consumi di suolo, riferiti sia a luoghi
puntuali e isolati che ai territori della dispersione
insediativa.
Inine la sessione “Il valore degli spazi aperti nel
rapporto urbano-rurale e nelle aree interne”, si è a sua
volta articolata nelle tre piste seguenti:
• le nuove forme di rapporto urbano-rurale
(Donadieu 2006; Magnaghi, Fanfani 2010), connesse
spesso all’afermarsi dei paradigmi della regional city
(Calthorpe, Fulton 2001) e della bioregione urbana
(Magnaghi 2014; hayer 2003);
• il ruolo di un’agricoltura multifunzionale e
multiproduttiva (Poli 2013) come strumento
per modulare le nuove declinazioni del rapporto
città-campagna sul piano morfologico ma anche
economico e sociale;
• l’emergere di inedite geograie legate alla
riconigurazione delle aree interne (Corrado et.
al. 2014) che diventano, da contesti marginali e
svantaggiati, luoghi dotati di una speciica identità,
motori di nuove forme di produzione di territorio e
di retroinnovazione.
I temi tratteggiati evidenziano come il progetto
spaziale di territorio chiami in causa molte e diverse
competenze e una necessaria ricomposizione dei saperi
(dall’architettura, all’urbanistica, alle scienze naturali,
alla pianiicazione territoriale, alle scienze geologiche,
economiche, sociali ecc.) in grado di riattivare e
ricollocare, attraverso strumenti e dispositivi attuali,
regole e valori patrimoniali nel presente e negli scenari futuri.
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English version

“Territorial science and space design”, chose to present
a relection on territorial design or, rather, on a new
deinition of it apt to meet today’s challenges. Too often,
indeed, territorial design has been and is associated with
“wide area design”, commonly understood as a strategic
design for economy or infrastructure: the two major
networks in the era of globalization. his concept combines
sector ideas and actions without aiming at putting into
value territorial heritages built in the historical longue
durée (Magnaghi 2000) or at producing “territorial valueadded” (Dematteis, Governa 2005). As a counterpart
of such wide area design we have “urban design”, on
which urban planners has worked hard in recent years
(Gasparrini 1999), innovating concepts and deining an
action scale going beyond the targeted interest to the care of
buildings, blocks and equipment. he Nineties onwards,
with the era of complex programming, planning moved
towards integration, participation and multidisciplinary
cooperation, while introducing social and environmental
objectives also. However, focusing just on the urban
dimension raises the risk of missing the real extension of
the phenomena and processes underway, which involve
territories of a wider scale and complexity and, above
all, a number of problems generated and exacerbated
by the pervasive urbanization processes of the last sixty
years: hydrogeological vulnerability, uncontrolled renaturalization, trivialisation of rural landscapes, abolition
of symbolic values have produced new forms of poverty - in
territorial, environmental, social terms - which now have
to be challenged through public action.
he idea suggested as core theme for the Atelier is that
a territorial design renewed and redeined in its basic
characters can efectively respond to these critical issues,
departing from a merely compensatory logic and drastically
shifting perspective towards a new era of territorial
construction. Such a territorial design is based on a
momentous and multidisciplinary analysis of heritage
and values of places (which integrates data related to
hydro-geomorphology, ecology, settlements, agricultural
landscapes); on this base it deines the assets and the
coevolutive rules that helped building territories in the
longue durée; inally, it intercepts social networks able to
mobilise the emerging territorial capital thus catalyzing
new territoriality.
he division of the Atelier into three thematic sessions
responded to the attempt to identify a few tracks essential
to the new space design of territories, focusing relection

especially on the wealth of open spaces and on the strategic
and multifunctional role they play in terms of ecosystem
services for the community (Mea 2005).
he irst session, entitled “Drawing environmental,
landscape, energy infrastructure in the territorial design”,
dealt with the role played by infrastructural elements,
variously characterised, in the deinition of territorial
design. It is mainly the “green and blue networks” (Iau
2012; Nucci 2004) which constitute the pillars of
territorial redevelopment scenarios. With their marked
multifunctional nature, the structures described in these
designs are often thought as polyvalent ecological networks
(Malcevschi 2010) reconnecting, in terms of morphology
and landscape, parts of fragmented territories, building
new public space, supporting new development models
and lifestyles, centred on the local dimension and on the
enhancement of its resources.
he second session, “Assessing, restoring, redeveloping
territories”, collected relections on risk prevention, land use,
drosscapes or scrap landscapes (Berger 2007). Among the
major topics emerged:
• the need to adopt a multidisciplinary and multi-sector
approach to territorial safety, centred on prevention,
ordinary maintenance and compliance with certain rules
of virtuous co-evolution between man and environment
(Magnaghi 2014; Gambino 2011) also readable as
“implicit design” for future transformations (Dematteis
1995);
• a rejection of the idea of securing at all costs, in favour
of a reinforcement of territorial resilience (Gunderson et Al.
2010);
• revitalisation and reuse as a strictly topical alternative
to new consumption of soil, with respect both to particular
and distinct places and to the territories of urban sprawl as
a whole.
Finally, the session “he value of open spaces in the urbanrural relationship and the inland areas” has been in turn
developed along the three following tracks:
• new forms of urban-rural relationship (Donadieu 2006;
Magnaghi, Fanfani 2010), often linked to the emerging
paradigms of regional city (Calthorpe, Fulton 2001) and
urban bioregion (Magnaghi 2014; Thayer 2003);
• the role of multifunctional and multi-product
agriculture (Poli 2013) as a tool to modulate new
interpretations of the relationship between city and
countryside at a morphological but also economic and social
level;
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• the emergence of unprecedented geographies related to the
reconiguration of inland areas (Corrado et Al. 2014) that,
from marginal and deprived contexts, become places with
a speciic identity, driving forces for new forms of territorial
production and retro-innovation.
he issues outlined show that the space design of territories
appeals to many diferent skills and to a necessary
reassembly of knowledge (architecture, urbanism, natural
sciences, territorial planning, geology, economics, social
science, etc.) able to reactivate and relocate, through tools
and devices really up-to-date, rules and patrimonial values
in the present and future scenarios.
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La “teoria configurazionale” di Space Syntax
come strumento di analisi morfologica alla scala urbana
Olimpia Cermasi
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DA Dipartimento di Architettura
Email: olimpiacermasi@gmail.com
Tel: 340/3468864

Abstract
La complessità strutturale delle condizioni della città contemporanea in Italia, e della crescita delle periferie, fa si che
una descrizione della morfologia urbana basata su concetti 'semplificati' di gerarchie, zonizzazioni, separazioni di
parti di città dal suo 'tutto', e della città dalla campagna, risulti inadeguata. Il paper propone quindi di esplorare le
potenzialità di Space Syntax come strumento di analisi della morfologia urbana, in particolar modo per lo studio dei
pattern di crescita del territorio del peri-urbano. La metodologia di analisi di Space Syntax fornisce una descrizione
“derivata dall'interno e usando il linguaggio in minima parte” (Hillier, 2009) ed è applicabile all'analisi dei sistemi
urbani alla macro-scala. Considerando le città come organismi “ordinatamente complessi” dove la struttura formale
riproduce I fattori funzionali della struttura economica e sociale, lo studio introduce la teoria e poi mostra l'analisi
con Space Syntax, dei pattern di crescita delle città di Bologna e Modena nel territorio del peri urbano. Il metodo di
analisi di Space Syntax, applicato alla scala urbana, studia le proprietà del network stradale e rivela sia la struttura
morfologica della città, sia la correlazione di questa con I pattern economici e produttivi. In generale, Space Syntax
ha la potenzialità di definire, in maniera rigorosa e oggettivabile, un catalogo di configurazioni spaziali esistenti e
ricorrenti, alla scala urbana e territoriale, e di concetti complessi-quali decentralizzazione, sprawl, policentrismo.
Parole chiave: urban form, cities, settlements, mobility, networks.

1 | Space Syntax, una “teoria configurazionale” dell'architettura
Space Syntax è una “teoria configurazionale” dell'architettura (Hillier, 1996). E' applicata allo scopo di
catturare la logica implicita dell'ambiente costruito, a partire dalla sua 'sotto-struttura spaziale'. L'analisi
configurazionale definisce le relazioni spaziali tra le varie parti di un sistema, ed è applicabile a partire dalla
scala architettonica, fino a quella urbana e territoriale. Bill Hillier, fondatore della teoria, parte dal
presupposto che sia per un'architettura, che per lo spazio urbano, si parli di 'sistemi', in cui l'aspetto più
rilevante è il modo in cui le varie parti del sistema sono collegate tra di loro in un 'sistema di relazioni'.
Hillier considera l'analisi configurazionale uno strumento sia teorico che di analisi, sia per descrivere
pattern e morfologie esistenti, sia per testare interventi progettuali. Infatti, sviluppata inizialmente come
strumento di ricerca, viene attualmente utilizzata non solo per studiare morfologie urbane già esistenti, ma
anche come strumento di supporto e verifica della sperimentazione progettuale.
All' esigenza di ricollegare la ricerca teorica e la metodologia analitica al progetto, Space Syntax risponde
con una teoria dell'architettura in maggior parte analitica invece che normativa. Hillier, nel suo
fondamentale testo “Space is the Machine”, dichiara che il difetto di uno strumento teorico è quello di
occuparsi “troppo di come dovrebbero essere disegnati gli edifici e le città, e troppo poco di come sono
effettivamente” (Hillier, 1996: 41-43). In altre parole, il vero senso della teoria di Space Syntax è quello di
essere “un'astrazione, tramite la quale capiamo il mondo” (Hillier, 1996: 41-43), piuttosto che un insieme
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di regole. Christopher Alexander aveva messo a fuoco le problematiche legate alla descrizione della città:
per evitare di formulare descrizioni ingenue e semplificate della morfologia urbana, sarebbe stato
necessario formulare una teoria basata in minima parte sull'uso del linguaggio. Space Syntax riprende il
discorso iniziato da C. Alexander, creando una teoria 'non discorsiva', non legata al linguaggio, ed anche
“neutrale” (Hillier, 1996), con risultati oggettivi e non ricollegabili a regole 'a priori'.
2 | L'interpretazione dei fenomeni urbani: da Kevin Lynch a Space Syntax
Il modo in cui progettiamo le città dipende quasi interamente da come le comprendiamo e interpretiamo.
Una serie di concetti tradizionalmente legati alla città storica risultano inadeguati a descrivere le condizioni
e i pattern di crescita delle città contemporanee. Concetti legati alle gerarchie tra centro e periferie,
all'opposizione tra 'urbano' e 'rurale', alla separazione della città dalla campagna, e alla distinzione di parti
dal 'tutto' di un sistema urbano, necessitano sicuramente di una revisione. Riprendendo Jane Jacobs, Space
Syntax definisce le città come “complessità ordinate” (Hillier, 2009), troppo intricate e multi stratificate da
poter essere descritte soltanto attraverso l'uso del linguaggio. Kevin Lynch traccia invece il percorso
evolutivo delle città, partendo dalla definizione “Eurocentrica” (Shane, 2005: 23-25) di insediamento
compatto e separato dalla campagna circostante, arrivando alla città che rompe i suoi 'argini' e si diffonde
sul territorio con la rivoluzione industriale, fino ad un terzo modello concettuale e normativo, la “Città
Ecologica”, declinato in un catalogo di configurazioni spaziali ricorrenti. Portando avanti il discorso di
Frank Lloyd Wright con Broadacre City- la città agraria-industriale che reclama vasti paesaggi- Lynch
presenta così quella che autori definiranno successivamente “Città Inversa” (Viganò, 1999) e “Net City”,
per citarne alcuni. In opposizione ai Modernisti che condannano sia lo sprawl causato dalla rivoluzione
industriale, sia la realtà della città storica antecedente, Lynch e altri critici cercano la logica implicita della
città contemporanea nella sua totalità, costruendo un modello mentale di “un network urbano, una
struttura complessa, con nodi concentrati di attività e aree di dispersione, che varia da uno sviluppo a
media densità ad insediamenti agricoli che supportano la vita della città” (Lynch, 1984). Per definire una
nuova realtà urbana, complessa e decentralizzata- Lynch mette a fuoco la scala territoriale, e osserva i
sistemi insediativi e la loro armatura primaria, costituita dal network stradale. Elenca quindi diversi
'patterns urbani', costituendo un catalogo di morfologie ricorrenti della città post-industriale.
Più recentemente, le istanze di sostenibilità degli insediamenti umani hanno sollevato domande sul futuro
delle città. Prevedendo una crescita delle città nelle periferie, gli insediamenti dovrebbero essere densi o
diffusi, compatti o dispersi, monocentrici o policentrici? Molti concetti legati al principio della
sostenibilità- come quello di Impronta Ecologica- sono legati a variabili come la popolazione, o gli
standard di vita. Altrettanto importante, però, è l'idea che alcune forme dello spazio urbano, specialmente
alla macro-scala, siano più sostenibili di altre. Questo principio è alla base di molti studi a favore o contro
la densità e la compattezza degli insediamenti. Jane Jacobs, in particolare, mette in luce il network stradale
come elemento primario della struttura dello spazio urbano. In questo senso, alcune configurazioni del
network stradale sarebbero più sostenibili di altre.
3 | L'analisi configurazionale di Space Syntax applicata alla scala urbana
Le città sono un insieme di edifici legati tra di loro tramite un network di spazi e di connessioni lineari, le
strade: la città 'fisica'. Le città supportano un sistema molto complesso di processi economici, sociali,
culturali e ambientali: la città 'funzionale'. Un modello interpretativo dei fenomeni urbani deve tener conto
della città fisica e della città funzionale, l'una indistricabilmente legata all'altra. Le diverse configurazioni
spaziali, alla scala urbana, sono determinate da diversi pattern socio-economici e da come questi
influenzano in maniere diverse i movimenti all'interno della città- sia veicolari che carrabili- e con essi i
pattern di uso del suolo, densità, ecc. La griglia urbana è quindi da considerarsi, confermando quanto
scritto da Jane Jacobs, l'elemento primario della morfologia di una città. Tramite un'analisi
configurazionale dello spazio urbano e del network stradale, si palesa quindi la sotto-struttura di base che
costituisce l' “urban space genotype” (Hillier, 1996) di quel particolare fenomeno urbano.
L' analisi configurazionale di Space Syntax rivela, quindi, la sotto-struttura formale/spaziale di un
insediamento e le sue determinanti, legate ai pattern sociali, economici e culturali, riunendo quindi la città
fisica e la città funzionale in un unicum- ricollegando le considerazioni legate alla città “funzionale” da parte
della pianificazione urbana e dalla normativa, con quelle riguardanti la città “fisica”, legata al lavoro
dell'urban design. Inoltre, l'analisi con Space Syntax, che viene fatta sia a livello locale che globale, risolve
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un problema di 'scala' tra le due discipline. Studi legati a Space Syntax confermano che la riconoscibilità e
l'identità dei 'luoghi' della città tradizionale, apparentemente legati alla scala locale (le piazze, i luoghi di
incontro ecc.) sono in realtà determinate dalla posizione di quei luoghi nello spazio urbano, e quindi dalle
relazioni di questi con tutti gli altri elementi del sistema. Ovvero dalla sua 'configurazione'.
Quella che viene chiamata 'configurazione dello spazio' è la relazione di tutti gli spazi tra di loro, per la
precisione di ogni spazio con tutti gli altri del suo sistema. Space Syntax concettualizza questo insieme di
relazioni con dei grafici, chiamati J-Graph, che costituiscono una rappresentazione geometrica dello spazio
in esame (Hillier, Hanson 1984). La forma della griglia urbana, e lo studio delle sotto-strutture spaziali
ricorrenti, è analizzata quantitativamente attraverso un software chiamato Depthmap. Questo software
utilizza come elemento primario e irriducibile del network stradale di una città, ovvero il “segmento
stradale tra due intersezioni” (Hillier, 2009) derivato a sua volta dall' axial map, la mappa di base del
network stradale. Per ognuno di questi segmenti di un 'sistema', Depthmap calcola- alternativamente- il
valore di due misure definite Integration e Choice rispetto ad un certo 'raggio'. Il calcolo viene fatto per una
misura alla volta. La misura chiamata Integration rappresenta quanto ogni segmento è vicino a tutti gli
altri, ovvero la sua 'accessibilità', dato un certo raggio di distanza. Un alto valore di Integration di un
segmento rappresenta quindi un alto potenziale di essere scelto come destinazione. La misura chiamata
Choice calcola le potenzialità di un segmento di essere scelto come percorso, dato un certo raggio di
distanza. In altre parole, indica il numero di potenziali percorsi, preferibili poiché più brevi, su cui si trova
quel particolare segmento. Questo tipo di calcolo è sintetizzato in mappe che rappresentano, in una scala
di colori da rosso a blu, le proprietà nel network delle infrastrutture stradali: al colore rosso corrispondono
i valori più alti.
3.1 | Il caso di studio di Bologna e Modena

Le mappe di Depthmap che rappresentano la misura Choice alla scala globale forniscono una 'fotografia'
della sotto-struttura spaziale della città in esame. Quindi, rivelano configurazioni ricorrenti dello spazio
urbano, derivate dalla geometria del network stradale.
Bologna e Modena, sebbene confinanti, hanno sviluppato pattern di crescita distinti nelle aree del periurbano. Confrontando i risultati dell'analisi con la letteratura esistente e con i dati derivati da GIS, si
rintracciano una serie di 'correlazioni' tra la forma dello spazio urbano, nelle aree di crescita della città
nelle sue periferie, e variabili funzionali e strutturali che costituiscono la città: densità insediativa, uso del
suolo, etc. dimostrando che la formazione di due diverse sotto-strutture spaziali, originate in un tessuto
stradale storico, è dipesa dalle particolari attività economiche- molto diverse nelle due città- e dai diversi
pattern sociali che ne sono derivati.

Figura 1 | Il network della misura Choice calcolato con Radius 20000.
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Osservando il sistema alla macro-scala, il network della misura Choice, calcolato con Depthmap con un
raggio di 20000 (le misure del raggio sono intese in metri lineari) mette in rilievo le province e la principale
infrastruttura stradale della regione, la via Emilia, in un sistema lineare da Est a Ovest. (fig.1) Osserviamo
che il network della misura Choice, con raggio 10000 (fig.2) rivela due diverse configurazioni. Bologna
presenta un pattern radiale di strade che connettono il centro con una serie di piccole città incastonate
nella campagna e principalmente residenziali. Modena presenta invece un pattern molto interconnesso,
diffuso su tutta la provincia, che connette molte aree urbanizzate tra di loro attraverso il paesaggio. Per
spiegare meglio, il modello di città di Space Syntax è legato al network di interconnessioni, e determina la
struttura del sistema nella sua totalità, non distinguendo nell'analisi gli spazi aperti dalle aree
edificate.1Hillier parla di una sotto-struttura universale dello spazio urbano, costituita da un “foreground
network”-formato da una serie di centri- collegati tra di loro alla macro-scala e alla scala localesovrapposto ad un “background network” -formato dalle strade del tessuto prevalentemente residenziale.
In particolare, la struttura del foreground network sembra essere determinata dall'interazione di fattori socioeconomici, mentre la forma del background network è influenzata dalla necessità di minimizzare il 'dispendio
energetico' per muoversi attraverso il sistema: ciò che determina la sua configurazione è la sua accessibilità.
E' in questo senso che la struttura dello spazio urbano è il prodotto dell'integrazione tra fattori economici,
sociali, e ambientali- che sono i principali temi della sostenibilità.2 Quindi, la 'coerenza' della struttura
spaziale alla scala urbana con gli altri layer di attività che costituiscono una città, determina, nell'analisi con
Space Syntax, il grado di sostenibilità di un insediamento. Osservando Bologna, le interconnessioni radiali
della città con le piccole città del peri-urbano sono coerenti con i pattern socio-economici della città.
Questa funziona, infatti, come un centro di attività economiche del terziario insieme ad una serie di
piccole centri, alcuni prevalentemente residenziali, collegati al centro principale. La configurazione spaziale
alla macro scala ha consolidato la città come un polo strategico del network infrastrutturale alla scala
regionale, delle attività commerciali e del terziario, e dei servizi dell'educazione e della sanità, in un
processo evolutivo lungo trent'anni (Gabellini, 2012). A loro volta, i pattern socio-economici rinforzano,
in un “multiplier effect” (Hillier, 2009), le proprietà configurazionali.

Figura 2 | Il network della misura Choice calcolato con Radius 10000.

1 I diversi tipi di configurazioni spaziali alla macro-scala non rientrano in nessuna delle descrizioni tradizionali e legate alla realtà
della città storica, specialmente quelli che riguardano l'opposizione del sistema 'città' con il sistema 'campagna'.
2 “Lo spazio non è un contenitore neutrale, ma una componente attiva dello sviluppo delle città” (Psarra, Kickert, 2012)
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La forma 'radio centrica' del foreground network di Bologna riflette l'attività economica della città, polo del
terziario e dei servizi. La crescita delle città attorno a Modena è avvenuta invece su un territorio
storicamente policentrico: il processo di industrializzazione ha reso necessaria la formazione di un sistema
urbano di interrelazioni che integrasse le attività produttive con il network stradale principale. Il network
della misura Choice, calcolato ad un raggio di 20000 mette in luce l'armatura principale dell'infrastruttura
di trasporto mostrando un pattern molto 'interconnesso'. Sovrapponendo il layout delle industrie allo stato
attuale confermiamo che questo pattern è derivato dalle attività industriale. (fig.3)
L' analisi della misura dell'Integrazione mostra, per le due città, diversi pattern di insediamento. (fig.4) Nel
caso di Bologna, il network dell'Integrazione, mostrerebbe una relazione di interdipendenza tra il centro
principale e le città del peri-urbano, prevalentemente città più piccole e residenziali. Come spiegato da
Hillier, il network della misura Choice, che rappresenta i movimenti 'di attraversamento', è un riflesso del
pattern economico della città e quindi mette in luce i percorsi più importanti, quelli del cosiddetto
foreground network. Invece, l'Integrazione, rappresentando i movimenti verso le 'destinazioni', rileva
anche le aree residenziali, quindi il cosiddetto background network (Hillier, 2009). Nell' area di Modena, il
valore dell'Integrazione, con il raggio di 10000, mostra alti valori su tutta l'area di Modena. Questo
principio di “pervasive centrality” (Hillier, 2009) è diffuso su tutto il territorio ed deriva dallo sviluppo
industriale dell'area, inoltre la crescita delle città attorno a Modena è avvenuta su un territorio storicamente
policentrico. L'analisi rappresenta diversi centri attorno a Modena come autonomi da un punto di vista
socio-economico: ad esempio per Sassuolo e Maranello che mostrano un pattern molto integrato alla
scala globale, che viene rilevato anche alla scala locale (fig.5)
In conclusione, le città hanno sviluppato con successo configurazioni spaziali che incentivassero diversi
processi economici: Bologna, città del terziario e di grandi servizi, sviluppata come un 'polo', a cui sono
strettamente legate con un sistema di strade radiali le città del peri-urbano, e Modena, dove lo sviluppo
della produzione industriale è risultato in un territorio policentrico e fortemente interconnesso. L'analisi
mostra che le morfologie e le configurazioni spaziali sono il prodotto dell'interazione tra fattori ambientali,
economici e sociali, ma anche che non ci sono regole universali per il modo in cui le città crescono nelle
loro periferie. Sembra che i casi migliori non presentino necessariamente lo stesso modello di sviluppo e la
stessa morfologia, ma che mostrino una relazione coerente di tutti i layer che abbiamo esaminato: fattori
economici, sociali, uso del suolo, network di movimento all'interno del sistema, e struttura dello spazio
urbano alla macro-scala.

Figura 3 | Il network della misura Choice calcolato con Radius 10000 sovrapposto al layout delle attività produttive nelle aree di
Bologna e Modena.
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Figura 4 | Il network della misura Integration calcolato con Radius 10000 nelle aree di Bologna e Modena.

Figura 5 | Il network della misura Integration calcolato con Radius 1500 nella provincia di Modena.

Riferimenti bibliografici
Corner J. (2006) “Terra Fluxus”, in Charles Waldheim (a cura di), The Landscape Urbanism Reader Princeton
Architectural Press, New York.
Gabellini P., Di Giovanni A., Gfeller C., Mareggi M. (2012) Immagini del cambiamento in Emilia-Romagna,
Editrice Compositori, Bologna.
Guidicini P. (2000) Luoghi metropolitani: spazi di socialità nel peri-urbano per un nuovo welfare, Franco Angeli,
Milano.

510

930

Activities and publications during the three years Doctorate
Harvey D. (1989) The conditions of Postmodernity. An enquiry into the origins of cultural change Blackwell Publisher,
Oxford.
Hillier B. (1996) Space is the Machine. A configurational theory of architecture, Cambridge University press,
Cambridge.
Hillier B. (2009) “Spatial Sustainability in Cities. Organic Patterns and Sustainable Forms” (paper
presented at the 7th International Space Syntax Symposium, Stockholm: KTH).
Hillier B., Vaughan L. (2007) “The city as one thing” in Progress in Planning n.67 (3) 205-230.
Indovina F. (1990) la Città Diffusa, DAEST, Venezia.
Indovina F., Savino M., Fregolent L. (2005, a cura di) L’esplosione della città. Provincia di Bologna,
Università IUAV di Venezia-Dipartimento di Pianificazione, Fondazione Cassa di Risparmio in
Bologna, Editrice Compositori, Bologna.
Marot S. (2003) Sub- urbanism and the Art of Memory, AA Publications, London.
Mostafavi M., Doherty G. (2010, a cura di), Ecological Urbanism, Harvard University Graduate School of
Design, Lars Muller Publishers, Zurigo.
Psarra S., Kickert C., “Detroit, the fall of the public realm: the street network and its social and economic
dimensions from 1796 to the present” (paper presented at the 8 International Space Syntax Symposium,
Santiago de Chile: PUC, 2012).
Graham S. (2005) Recombinant Urbanism. Conceptual Modeling in Architecture, Urban Design and City Theory, John
Wiley.

931

511

THE CITY AS A NETWORK

Contemporary landscape urbanism principles as innovative
methodologies: the design of an armature of public spaces for the
revitalization of a shrinking town in Upstate New York
Olimpia Cermasi, Phd Student

Dipartimento di Architettura, Università di Bologna, Via del Cavalcavia, 60, Cesena, Italy
olimpiacermasi@gmail.com

Abstract
The paper explores the potentials of a series of Landscape Urbanism strategies for the revitalization of a 'shrinking
city', through the construction of an armature of public spaces and the reactivation of collective activities and social
encounters. Looking through a series of theoretical approaches and cases of study, mostly associated with the
Landscape Urbanism theory, this paper looks for typical interventions on the design of public spaces in a pattern of
decreased socioeconomic activities. The paper provides as well an original contribution with the review of a Studio
research project developed during a Master of Science in Architecture and Urban Design at Columbia University, New
York, in 2008. In more details, the first part of the paper introduces the theme of shrinking cities with a series of
theoretical approaches and a toolkit of possible interventions. The theoretical approaches derive from a new
consideration of the contemporary city in the light of its spatial morphology. This is described through an excursus of
previous studies and contributions to the analysis of the urban form and to the change of state that many cities are
experiencing together with the decaying of their economic activities. A few case of study, beginning with the project by
Oswald Mathias Ungers on the city of Berlin, further explore the role of open, 'left over spaces' in providing
opportunities for a networked system of public spaces in contemporary urban conditions. The last part of the paper
introduces a series of strategies responding to the the similar character of Governor's Island, in New York, and the
small town of Cohoes, in the State of New York. In particular, for the case of Cohoes, the proposal looks for
opportunities into the existing downtown area- and articulates a series of strategies focused on the reprogramming and
conversion of the existing 'left-over' open spaces- to turn them into 'public spaces'. These mechanisms aim to trigger
several micro processes within the project, in order to follow through the shrinking pattern in a positive, ecologic way.

Key words: shrinking cities, landscape urbanism, programming open spaces, community, urban agriculture
Conference theme:
New Approaches – Mapping the Commons
Introduction
When approaching the topic of revitalizing a decaying town, as in the case-study of Cohoes, NY, we have to
take into consideration the main theme of the shrinking cities, which involves a great body of both
theoretical and design work on several case-studies, starting from micro-interventions on small towns to
wide- and sometimes only idealistic scenarios- applied on major cities such as Berlin or Detroit. Significant
as these approaches are, any successful and effective intervention raises the need to interpret the reality of a
'shrinking city' in the light of its spatial morphology. New understanding on what constitutes the material of
the contemporary city and new design methods are required, especially in comparisons to those applicable to
the traditional and historical European city, with its clear distinction between 'built environment' and 'open
spaces', and between 'city' and 'countryside'. This change is further reinforced by contemporary design
models that support new landscape-urban interventions, as the Landscape Urbanism theory, defining phases
in time rather than defined forms, and, according to Smets, considering landscape as a tool for evolutionary
patterns under conditions of uncertainty (2002). Most importantly, the Landscape Urbanism theory inherits
the description of the contemporary city as a 'networked system', with a transportation infrastructure
interconnected with a significant amount of open spaces. This paper explores the potentials of this form of
'network of open spaces and connections' to become an armature of public spaces in a city with a shrinking
pattern.
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The contemporary conditions of cities with a decaying urban life necessitate new concepts and new methods
of analysis- as the way in which they have been developing in the recent years is not anymore a form of
urban growth, but an evolution into a different state. In fact, when the new forms of urbanity derived from
the industrial growth had resulted in new and alternative territorial identities, traditional concepts and
distinctions between 'urban/rural', 'center/periphery' had to be revised, as they were in effect influenced by
old models of urbanization and perception. Graham Shane (2005) traced the evolution of cities from the
traditional, Eurocentric definition either as dense settlements distinct from the countryside or as broken
beyond their former borders due to the industrial revolution, to a third conceptual and normative model.
Shane analyzed this particular 'organic' city form, the Ecological City, and the catalog of heterogeneous
urban systems proposed by Kevin Lynch in “Good City Form”. In the words of Graham Shane, providing
tools for the discussion of the new, post-industrial urban situation, Lynch moved beyond Frank Lloyd Wright
and Broadacre City- the agrarian-industrial model of a city reclaiming vast landscapes- and defined what
Viganò named the “reverse city” and Oswald named the “net city” among others. As opposed to the
Modernists that condemned both the sprawling caused by the industrial revolution and the pre-existing
historical centers, Lynch and others managed to describe the implicit logic of the contemporary city by
constructing a mental model of the urban network, defined by Shane (2005) as “a complex structure, with
compressed nodes of activity and areas of widespread sprawl, that vary from low-rise development to the
agricultural settlements that supports city life” (pag. 27) In fact, the form of 'sprawl' as the one envisioned by
Wright for Broadacre City, considered as a new landscape merging together the city with the countryside,
was considered by Lynch as a positive evolution towards a new urban model.
The path to a Landscape Urbanism theory for shrinking cities
Proceeding with an excursus on the analysis of the urban form, and of the evolutionary processes of cities in
relation to their economic patterns, we should move forward from the organic city model, corresponding to a
moment of economic growth and industrial expansion, and look for theoretical and design approaches
applied to cities that are showing a decaying aspect both in their economic activities and into their social
patterns. In particular, we should look for those aspects that have relations with the re-activation and public
use of a 'common ground'. When tracing the trajectory of Landscape Urbanism in relation to the postindustrial city, it comes clear that a theoretical shift on the way we observe cities and envision interventions,
had to change the 'design for the growth' into new approaches. This change of perspective, was considered as
mandatory when observing the conditions of contemporary cities with a shrinking pattern, and the work of
Oswald Mathias Ungers on the city of Berlin constitutes an example.
“The city in the city: Berlin, a green archipelago” was the name of a publication in which, in 1977, Oswald
Mathias Ungers and a number of his colleagues from Cornell University presented the first concepts and
intellectual models for the shrinking city. In contrast to the reconstruction of the European city that was
popular at the time, they developed the figure of a polycentric urban landscape. As explained by Cepl, the
study by Oswald Mathias Ungers was considered one of the most important planning concepts for an 'ideal
city'. West Berlin was experiencing a massive economic crisis during the 70's, and the whole city had been
rebuilt in a fragmentary way, with empty lots all over. It was difficult to see the continuity between the
physical remains of the post war years. According to Ungers, in a moment when architects and urban
designers were trained to build for large numbers, as an incipient population increase was expected, it was a
great challenge to reverse this perspective and start conceiving methods of 'controlled decrease'. The project
on Berlin, in particular, took into consideration the physical constraint: the West side could not decrease in
size, as the wall had fixed its borders. Consequently, the idea was to preserve specific zones of the city that
retained interesting characteristics, to complete those zones and on the contrary, to demolish the other
superfluous areas that worked badly in terms of both the architectural quality and the patterns of social
interaction. This way, the liberated enclaves would combine into a 'urban archipelago' of islands connected
between each others over a background 'lagoon'. This background could be, in subsequent phases, allowed to
be gradually re-transformed into a natural environment, or possibly agricultural land, without considering it
to be rebuilt. The criteria for selecting what areas should be preserved was in relation to their extremely
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different structure and fabric, their particular morphological features that could be developed further. What
Ungers envisioned, in conclusion, was a collection of possible ideal cities, divided by 'strip of greens'. Most
importantly, it followed up with the new interpretation of the urban form as a 'networked reality' that ideally
continues and move forward with the models previously described. As a conclusion, this project provided an
inspiration on preserving a series of existing public spaces in a city that could not anymore support its size
with its economic activities, and reinforcing those public spaces by selectively reducing the importance of
other areas not as much relevant for public activities and collective uses. Those activities are considered by
Ungers as strongly related to the morphological aspects of those areas compared to others. Another relevant
aspect of the project is the necessity to provide actual connections between those areas, in order to construct
a network of public spaces. In fact, Ungers was influenced by the reality of the American cities, and
imagined a scenario of “an ideal city that integrates the experience of the American city, with its extensive
highway networks and endless suburban spaces, with the ideal forms of the European city with its dense
public spaces” (Cepl, 2006).
This approach on the city of Berlin introduces new means of understanding cities with shrinking patterns and
at the same time new conceptual tools that provide the theoretical background for new projects, strategies,
and interventions. The project for Berlin by O. M. Ungers could seem idealistic and not applicable as a
practicable policy: as urban building land is often in private hands, the criteria of 'dis-urbanization' of certain
areas compared to others could seem arbitrary. What is very inspiring though, as a practical tool, is the aspect
of 'reversed perspective' between built environment and open spaces, and, as mentioned before, the idea of a
city as a 'networked system' where the movement network infrastructure ties together different areas through
its open spaces. As Rem Koolhaas designed a proposal for the new town Melun-Senart in France, he declared
that the urban archipelago project had inspired his concept of a system of green belts and corridorsdescribed as 'active voids'- as the main determining elements of the project- on a background of 'urban
islands'. The theoretical work of Pierre Donadieu, even if in a very different form, proposes as well a
reversed approach compared to that one derived from the historical perception of the European city,
considered as a 'compact entity' physically separated from the rural landscape. In fact, he argues that, as it is
not possible anymore to build 'the city in the countryside', it is now time to transform cities into an
innovative 'rural urbanity'. In this sense, those voids that are 'left over' in the contemporary city can become
the structuring armature of a new urban form, as long as they remain open spaces:“what if we built the urban
fabric starting from its open spaces and the rural areas, instead of trying to control the growth with green
belts and barriers?” (Donadieu, 2006)
In this sense, landscape emerges as a model for contemporary urbanism, capable of proposing new models
into the mutability of the contemporary city. When approaching the topic of a city with decaying economic
activities, reduced population, and shortage of social interaction, it seems clear that any possible intervention
should work into reconfiguring what is already there, and into promoting strategies geared towards the
reactivation of some form of urban life. Working on a network of open spaces and on the system of relation
incremented by the infrastructural network, means contrasting a form of stagnation consequent to the
economic crisis, with an overlay of different strategies. When Charles Waldheim organized the exhibition
titled “landscape urbanism”, in 1997, several American cities where still experiencing a massive crisis of the
industrial sector, that lasted over twenty years, and were presenting an abundance of abandoned workers'
housing, entire vacant areas and redundant commercial strips in mostly deserted down towns. The main
concept of the exhibition was that the landscape could become a savior to this condition and, in the words of
Graham Shane (2005) “replace architectural form as the primary medium of city making” (pag. 058).
The interpretation of this post-industrial urban form enlightened the left- over void spaces of the city as new,
potential commons. In fact, those terrain vagues could be connected, reactivated, and reprogrammed,
founding a new “interstitial design discipline, operating in the space between buildings, infrastructural
systems, and natural ecologies” (Shane, 2005). As Shane explains, in the design activity of Field Operations,
James Corner's professional practice, we can trace a concept of “performative urbanism, based on preparing
the setting for programmed and unprogrammed activities on common land” (pag. 059). When approaching
the theme of the abandoned downtown areas of former industrial centers, James Corner proposes the concept
of “landscraping” (pag. 059). To further explain, the architect interprets the creation of these inner voids of
cities like Detroit, as the result of the industrial organization and consequent territorial evolution, and
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conceives the resultant voids as constructions produced by an industrial logic and as 'reserves of
indeterminacy' and places of potential action. This logical and performative future action, as in the past, will
emerge from social codes and conventions that regulate the relationships between urban stakeholders or
actors in industrial societies. According to Shane (2005), these codes become embedded in infrastructural
regimes that are best depicted as diagrams of organization: these diagrams show the mechanism necessary
for something to be enacted, including erasure (pag. 58-59).
In other words, according to these theories, when conceiving a toolkit of strategies for a shrinking city,
taking into consideration the decaying economic activities, and the indeterminacy of its future evolution, a
model based on a formal approach alone does not provide a remedy. In fact, the approach of the landscape
urbanism take some distance from both post-modernist and New Urbanism approaches, and on the contrary
it propose more open-ended, strategic models. In fact, Charles Waldheim (2005) explains that the postmodernist critiqued the modernist for not creating meaningful and livable public spaces and for not taking
into consideration the city as an historical construction of “collective consciousness”, as in “The Architecture
of the City” by Aldo Rossi. It was the post-modernist architecture, though, that could not address the reality
of the new, post-industrial urban condition, and while producing incredibly scenographic architectures,
couldn't solve the 'crisis of urban life' in the conditions already explained in the first part of the paper. In fact,
as taking European precedents for traditional city form, postmodern architects proposed designs of
sometimes spectacular individual buildings, accordingly to an absent context, and without producing
significant changes into the use of the public spaces that they would create. This seems to be a cultural
regression, according to Charles Waldheim: in fact, he argues that “the indeterminacy and flux of the
contemporary city, and the bane of traditional European city making”, are precisely the aspects explored in
recent works of Landscape Urbanism and are more related to a modernist, rather than post-modernist
approach to the contemporary city in relation to its public spaces. Waldheim propose Barcelona as a case of
how the approach on public spaces has changed from a way of looking at public spaces in terms of plazas,
boulevards, etc, as the elements of the traditional city center, during the 90's, to a new approach, with the
experimentation on how large- scale infrastructural landscapes can influence the redevelopment of a city. The
most recent urban project in Barcelona involve, in fact, the redevelopment of airports, logistical zones,
industrial waterfronts, metropolitan riverways, etc. As “landscape rather than object formalism” (Frampton,
1893) can overcome the fragmentary aspect of the contemporary city, by the mid '90s, both Koolhas and
Kenneth Frampton, usually very distant, were occupying a similar position on this subject, by declaring that
landscape, rather that architecture, was mostly capable of ordering the new urban patterns emerging under
conditions of uncertainty. (pag. 38-39)
In fact, the landscape urbanism theory provides interesting approaches in terms of the definition of a process
of 'adaptation' of cities to their uncertain conditions. This open-endedness, flexibility, and adaptation to
temporal changes, are all principles of a landscape project, alongside the principle of staging “horizontal
surfaces”, as already defined by James Corner (2005), the creation of networks of connections between those
surfaces and the rest of the city, and, in this sense, the preparation of a “common ground” that can
accommodate different uses and events in time (pag.30). One example on how the design of a public space
aims to orchestrate the urban program as a landscape process is the 1982 Competition for the Parc de la
Villette. The very well known competition requested submissions for a new “Urban Park for the 21 th
Century” that would occupy a wide land of 125- acres remaining from the demolition of one of Paris largest
slaughterhouse. The former industrial site was expected to be replaced with a new park. This kind of project
represents perfectly the typical intervention undertaken on a post-industrial area, with the replacement of
some left-over urban voids with intensely programmed public spaces. The proposals by Rem Koolhaas and
Bernard Tshumi both constitutes precedents for the concept of using landscape design's principles applied to
the urban scale for the transformation of a decaying area. In other words, both of them use landscape as an
articulate medium to create an urban infrastructure. This is made of a pattern of development of horizontal
surfaces and a networks of connections, that will provide a stage for future collective activities and public
events. As Waldheim explains, the project by Bernard Tschumi uses the previously explained landscape
principles, as the layering of horizontal surfaces under a network of connections, as a preparation of a
'common ground' adaptable to multiple uses, to order evolving arrangements of urban activities, a complexity
of programs and social changes over time. The interest was of course to re propose 'event' and 'program' as
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the main concern when designing a public space, in opposition with the longstanding interest into the
stylistic issues that were dominating the architectural discourse of the postmodern era. The project by Rem
Koolhaas, on the other hand, proposes a variation on this concept, with the design of a series of parallel strips
of landscape, invoking different uses and programs to be juxtaposed and not necessarily interacting. Both
these new concepts of parks shared the programmatic indeterminacy of their future uses. As Waldheim
concludes, the infrastructure of the park, in both projects, provide a flexible, non-hierarchical, layered and
strategic design, capable of accommodating events, public life, and multiple uses (pag. 41).
As this paper explores the potentials of transforming existing underutilized open spaces into public spaces, as
a tool for contrasting a crisis in the economics and, consequently, the social activities of a city, the scenario
depicted in “Ecological reconfiguration of an urban center” constitutes an interesting contribution. The
project by Ecosistema Urbano for the city of Philadelphia was selected among five finalists by the Van Alen
Institute, NY and the city of Philadelphia, that had launched a competition in 2006. The objective was to
regenerate approximately 40,000 urban voids, and in this case, the act of revitalization of the downtown of
Philadelphia needed a pervasive and diffused intervention, opposite to the case of La Villette or other project
based on the redevelopment of a former industrial area. In this case, the project propose to operate a form of
urban acupuncture and proceed with interstitial insertions of 'urban catalysts' on a series of parallel
corridors. The urban catalysts involves several participatory activities, in order to develop an economicallyviable landscape, and to generate a strategical mechanism as a starting point for the self reparation of the
urban fabric. Light and demountable structures are strategically placed in areas with high percentage of
urban-voids, at short distance between each others. The reactivation of the corridors would involve the reprogramming of existing buildings, sometimes necessitating a retrofitting for accommodating new uses. The
corridors interconnecting these new places of interest, in terms of social and cultural activities, become the
new public spaces of a revitalized area, thanks to the affluence of a mixture of different users. The corridors
demand as well an intervention strategy based on the concentration of budget and effort in order to be turned
into this sort of structural-line of program and activities. More over, the project necessitate of a strategy for
the reconfiguration of the existing connections into a new form of ecological mobility. By regenerating the
networks of social, environmental, and physical elements, the project aims to revitalize a decaying
downtown area and transform it into a flourishing, liveable urban community. The city of Philadelphia, with
its strong history of citizen participation, would then contribute to develop a sustainable and economicallyviable landscape This case of study surely inherits many of the lessons learned by the previous ones.. The
perspective of working within the existing patterns, without building new architectural objects, and with the
implementation of communities participation strategies, proves to be an efficient method to approach the
case of study of Cohoes, NY, that contributes to this study as a last exemplification.
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Figure 1. “Ecological reconfiguration of a n urban center”: the layers. Source: Ecosistema Urbano

Governor's Island and Cohoes: the design of an armature of public spaces

The last part of the paper presents a Studio project developed during a Master in Architecture and Urban
Design at Columbia University in 2008. The Studio, directed by Mojdeh Bartloo, was assigned two sites to
develop strategies for creating a form of “zero state”, intended as a state of balance, in the context of
abandonment, economical shrinkage, and reducing population. The sites, very different between each others,
were Governor's Island, in Manhattan and Cohoes, a former textile industries' center located in Upstate New
York. Governor's Island was once a military base. The prohibition to introduce residential uses in turn
resulted into disincentives of other uses, and the activities taking place in the island were limited to
recreational biking. In 2006, GIPEC launched an international competition for the design of the Island's 97
acres park and public spaces. The Urban Design Studio project, on the other hand, looked for a more efficient
use of the island's resources, as turning the whole island into a park didn't seem to be an efficient strategy.
Located in downtown Manhattan, Governor's Island is very close to the city but can be reached only with a
Ferry boat. The character of the Northern area of the island is that of an historical district with neoclassical
buildings, while the rest consists mostly of green open spaces. For these reasons, the proposal for Governor's
Island was to prepare a pattern of development for both a wetland park and a small university campus. The
existing buildings, possibly retrofitted with low-cost interventions, could accommodate some of the new
departments. This way, the investment by the university would trigger new economic processes, and would
finance a process of re-naturalization. In fact, the southern part of the island, more subject to future flooding,
would be partially given back to nature with the replacement of a wetland environment. An abacus of
differently landscaped open spaces, and a series of experimental pathways would define the different areas of
the campus, as in figure 4. The combination of programs would then combine an every-day use of the island
by the students with an affluence of visitors exploring the new Governor's Island park during event days and
weekends.
The strategies presented for the second case of study of the Studio project respond to the decaying character
of Cohoes, a town in Upstate New York, and the resultant “doughnut pattern” of an emptied downtown and a
dispersed settlement pattern to its extents. Cohoes belongs to an axes of former textile industries centers, tied
together in a linear system by the Hudson river. The reversed pattern came about once the industrial activities
were dismantled: the downtown center, formerly connected to the industrial sites along the river, was
progressively emptied while the constantly decreasing, and now elderly population, moved out in the
peripheries. More over, the population have decreased by the 25% since 1970, after the dismantling of the
industrial activities, and the unemployment rate has increased by the 6% in less than years. The cost of gas
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now makes this car-dependent system not sustainable for the population of Cohoes, while the absence of a
downtown center reflects the economic stagnation, that results into a social pattern of isolation and complete
absence of any 'common good' and public activity. The proposal looks for opportunities into the existing
downtown area- and develops a series of strategies focused on the reprogramming and conversion of the
existing 'left-over' open spaces- to turn them into 'public spaces'. The strategies are considered as articulated
into a time line, in which the objectives are implemented at different time intervals. The mechanism aims to
trigger several micro processes within the project, in order to follow through the shrinking pattern in a
positive, ecologic way.
In a first phase, the public transportation network is re-designed in order for the city historical downtown to
be more accessible from the peripheries and more connected from within itself, as in the map in figure 4. The
car traffic would consequently be reduced, as the new public transportation routes would permit pedestrian
movement. In order to create a network of public activities, the project proposes the reprogramming of a
series of existing unused open spaces, including redundant parking lots, space left between buildings,
leftover green areas, in order to create a system of open spaces efficiently used by the city inhabitants. As in
figure 3, this network of 'continuous productive urbanscapes', reconnects the disjointed layers of pathways,
open spaces, public facilities, green areas, into a new system. As the existing underutilized green areas
become patches of urban agriculture for community use, the redundant parking lots adjacent to the existing
few commercial services are retrofitted with the addition of necessary public services and the activation of
recreational events and turned into new congregating areas for the community, as in figure 4. The waterfront
area is involved in the network of urban activities and turned into a large productive park, proposing urban
agriculture as a way of envisioning a possible return to the town historical center of economic activities
triggered by a new, productive uses of the existing public spaces.
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Figure 2. The design of an armature of public spaces: Governor's Island.. Source: “Zero State” UD Studio II , Columbia University
GSAPP '09 project by: Olimpia Cermasi, Nuo Xu, Maria Alicia Bechdach, Shreya Malu
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Figure 3. The design of an armature of public spaces: Cohoes. Source: “Zero State” UD Studio II , Columbia University GSAPP '09
project by: Olimpia Cermasi, Nuo Xu, Maria Alicia Bechdach, Shreya Malu

Figure 4. The design of an armature of public spaces: Cohoes. Source: “Zero State” UD Studio II , Columbia University GSAPP '09
project by: Olimpia Cermasi, Nuo Xu, Maria Alicia Bechdach, Shreya Malu
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Figure 4. The design of an armature of public spaces: Cohoes. Source: “Zero State” UD Studio II , Columbia University GSAPP '09
project by: Olimpia Cermasi, Nuo Xu, Maria Alicia Bechdach, Shreya Malu
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