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   Part I 
   The Geometry of Urban Layouts: 

A Comparative Study of the Urban Layout 
Maps of Downtown Areas 

in Cities Around the World 
       



3© Springer International Publishing Switzerland 2017
M. Rashid, The Geometry of Urban Layouts, 
DOI 10.1007/978-3-319-30750-3_1

    Chapter 1   
 Introduction                     

1.1              What Is This Book About? 

 This book is about the geometry of urban layouts for all interested in urban form and 
structure. It presents a compendium of the urban layout maps of 2-mile square 
downtown areas or central business districts (CBDs) of more than 100 cities in 
developed and developing countries. Created digitally using high-resolution satel-
lite images, these maps are presented at the same scale for comparative geometric 
investigations by urban designers and spatial scientists. The book also presents ana-
lytic studies on the geometry of these maps using carefully developed metric geo-
metrical, topological (or network), and fractal measures. Using univariate descriptive 
statistics, these analytic studies identify the ordinaries, extremes, similarities, and 
differences in the geometry of these urban layout maps. Using bivariate analysis, 
these studies investigate scaling in the geometry of these urban layout maps. Finally, 
using multivariate and factor analysis, these studies develop precise descriptive cat-
egories, types and indicators for multidimensional comparative studies of the geom-
etry of these urban layout maps.  

1.2     Why Do We Need This Book? 

 The geometric studies of urban layouts, particularly of the kind presented in this 
book, are needed for several reasons. First, there is a lack of rigorous comparative 
geometric studies involving intermediate-scale urban areas—areas larger than 
small-scale environmental spaces such as individual buildings, streets, urban spaces, 
urban blocks or neighborhoods but smaller than large-scale geographical spaces 
such as whole cities or metropolitan regions—from cities across different geo-
graphic regions of the world. This lack of comparative studies is more noticeable 
for downtown areas because these areas are generally among the most identifi able, 
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imageable, heterogeneous, accessible, and vibrant intermediate-scale areas in most 
cities. Therefore, studies focusing on the geometric features of urban areas of inter-
mediate scale taking downtown areas as examples are needed. 

 Second, most urban design-related comparative geometric studies [ 1 – 11 ] have 
remained focused on small-scale environmental spaces disregarding larger contexts 
within which smaller areas are located. In contrast, with the exception of a very few 
studies [ 12 – 20 ], most urban spatial science-related comparative geometric studies 
[ 21 – 35 ] have remained focused on large-scale geographical spaces disregarding 
many geometric aspects of architectural and phenomenological importance. As a 
result, geometric studies of intermediate-scale urban areas that serve the purposes 
of both urban design and spatial sciences are needed. 

 Third, most urban spatial science-related comparative geometric studies have 
remained technical in nature, lacking normative contents for urban designers [ 21 –
 35 ]. In contrast, most urban design-related comparative geometric studies have 
remained normative in nature, lacking technical and analytic contents for urban 
spatial scientists [ 1 – 11 ]. Therefore, normative studies with more analytic content 
and analytic studies with more normative content on urban geometry are also 
needed. 

 Fourth, aside from a lack of comparative geometric studies of intermediate-scale 
urban areas, comparative geometric studies of urban layouts of cities across differ-
ent geographic regions of the world generally have remained surprisingly rare. With 
a very few exceptions [ 29 ,  32 ,  36 ,  37 ], most reported comparative studies have 
considered one or more cities within the national and cross-national contexts of the 
developed countries [ 22 ,  27 ,  33 ,  34 ,  38 – 40 ]. Therefore, comparative geometric 
studies of urban layouts of cities across different geographic regions of the world 
are needed as well. 

 Finally, most of comparative geometric studies of cities are limited in scope 
concerning the geometric measures they use. So far, the metric, topological, and 
fractal geometric measures have remained mostly separate in these studies, 
even though each of the three geometries has proven useful for urban design and 
spatial sciences. For example, there are those that primarily use metric mea-
sures [ 2 ,  4 ,  6 – 9 ,  11 ,  41 – 45 ]. Then there are those that primarily use topological 
or network measures [ 15 ,  30 ,  31 ,  46 – 53 ]. There are also those that primarily use 
fractal measures [ 18 ,  25 – 27 ,  35 ,  54 – 57 ]. There are only a few that use any two 
sets of these geometric measures [ 13 ,  36 ,  38 ,  40 ,  58 – 64 ], and there are even 
fewer that use all three sets of measures in the study of urban geometry [ 13 ,  14 , 
 58 ,  65 ]. Therefore, there is a need for comparative geometric studies of urban 
layouts of cities across different geographic regions of the world involving mea-
sures of all the three geometries. 

 Concerning the above issues, satellite images offer an unprecedented oppor-
tunity. These images are an easily accessible resource that this book uses to 
create a compendium of maps representing downtown areas of cities in devel-
oped and developing countries for normative and analytic studies. This book 
hopes to strengthen our understanding of the variants and invariants of the 
geometry of urban layouts of downtown areas in cities around the world by 

1 Introduction
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using metric geometrical, topological, and fractal geometric data extracted from 
these maps in its analytic and comparative studies. This book also hopes to 
improve the relationship between urban design and spatial sciences because 
both urban designers and spatial scientists may fi nd the studies of this book on 
intermediate-scale urban areas equally interesting.  

1.3     How Is This Book Going to Affect Urban Design 
and Science? 

 Today, the majority of the world’s population lives in urban areas in the developing 
world that do not work too well. The local governments of many of these cities, 
where dysfunctional urban areas are growing rapidly, often seek help from interna-
tional experts to alleviate the problems of their cities. A major challenge in this 
regard is that most international experts simply do not know much about the cities 
in these countries. Nor do they know how to guide the processes of growth and 
development of these cities in an optimal way. 

 Established on western intellectual traditions and experiences, the theories, 
principles, and practices of urban design and spatial science of developed countries 
that international experts often use in their deliberations are not very useful for 
solving today’s urban challenges in developing countries. Yet, due to vastly 
improved transportation, information, and communication technologies, these the-
ories, principles, and practices of urban design and spatial science of developed 
countries are having more immediate impacts on developing countries. Therefore 
there is an urgent need for analytic and comparative studies describing the specifi c 
and generic geometric characteristics of cities and city areas in developed and 
developing countries to help guide the present and future academic and profes-
sional activities in urban design and spatial science. 

 The urgency is reinforced by the fact that in many cities of developed countries 
changes in technology and lifestyles have transformed many traditional urban 
activities into private activities, diminishing the importance of urbanity as previ-
ously understood. In these cities, rampant anti-street sentiments among the mid-
dle class often equate streets with noise, lack of privacy, criminal activities, and 
unsanitary conditions. Using various political and legislative instruments, there-
fore, streets are being planned out of new urban areas creating superblocks with 
non-frontal, volumetric, and/or sculptural building mass. As a result, new urban 
areas in these cities show little or no capacity to generate and facilitate movement 
and to promote a genuine diversity enhancing social interactions and correlated 
activities. In such developments, potential users proliferate, but pedestrian den-
sity does not occur, and no relationship between buildings and streets is found. 
This occurs despite the fact that since Camillo Sitte’s  City Planning according to 
Artistic Principles  (1889) [ 10 ] there has been no shortage of literature describing 
the qualities of successful urban areas [ 1 ,  50 ,  66 – 73 ]. 

1.3 How Is This Book Going to Affect Urban Design and Science?
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 The urgency is also reinforced by the fact that, despite our best efforts and inten-
tions, we have not been able to create a sense of urbanity in the new urban areas of 
our cities. Compared to the amount of attention they have received, recent models 
of urban design and planning including everyday urbanism [ 74 – 76 ], generic urban-
ism [ 77 ], and new urbanism [ 78 – 82 ] have not been able to deliver what they have 
promised. For example, “There is little urbanity in most new urbanism projects,” 
writes Southworth:

  Like other suburbs, the neotraditional models are essentially anti-urban, sanitized versions 
of the small town, and they exclude much of what it takes to make a metropolitan region 
work. Real towns must do much more than house middle-income people; they usually 
include housing for the less well-off, as well as commercial and industrial space, cemeter-
ies, waste disposal sites, and many other uses that planned suburbs systematically exclude. 
[They] are rather rigid architectonic visions that offer instant identity and instant commu-
nity sense by controlling the built form. … In reaction to the anonymous sprawl of subur-
bia, the tendency has been for designers to superimpose an image on a development before 
it is even occupied, providing a “scenographic” setting that is fi xed and unchangeable and 
that occupants and users cannot shape over time. Often this image, though strong, is a 
fraudulent one, like Disneyland, that ignores tradition and context. The fallacy of such 
thinking is especially glaring in the early stages of development, when true identity and 
community are minimal. [ 83 , pp. 43–44] 

   Therefore urban designers and spatial scientists need a new process for generating 
urban structure and identity in new developments, one that is less superfi cial and 
pays more attention to the real tradition of places, the deep structure, rather than 
merely trying to copy historical styles. According to Southworth [ 83 ], that real tra-
dition includes fundamental environmental qualities such as density, scale, grain, 
compactness, transparency, the relation between buildings and streets, continuity, 
connectedness, and access, qualities that are often best defi ned by geometry. 

 It is in this regard downtown areas in our big cities appear important. They seem 
to possess all the fundamental qualities of urbanity. They are generally the most 
easily identifi able physical, mental, and functional entities representing the best of 
urbanity in almost all big cities. They are also the oldest surviving areas in most 
cities, and are typically characterized by more compact form and higher density and 
diversity of use than the other parts of cities [ 84 – 87 ]. Whether grown spontaneously 
on irregular grids or laid down on more regular grids, most downtowns of big cities 
are somewhat “natural,” for they show complex spatial patterns of interactions, 
activities, and structures. Along with some residential functions, most downtowns 
in big cities serve a mix of fi nancial, government, commercial, and/or cultural func-
tions of regional, national, and global signifi cance. 

 Despite facing numerous diffi culties, most downtowns of big cities have managed 
to maintain their identities and signifi cance over decades, if not centuries. Nowadays, 
they are increasingly seen as environments to be carefully designed and managed for 
their value as urban places, on the one hand, and for their fi nancial and economic 
value in national and global networks, on the other [ 88 ]. This tension between global 
corporate interests and locally rooted urbanity and placeness, however, is not so eas-
ily resolved in many downtown areas. Often, global corporate interests seem to win 
over locally rooted urbanity and placeness in these downtowns. 

1 Introduction
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 In order to make meaningful changes to the already existing urbanity of down-
towns, it is therefore necessary to pay more attention to the features that make these 
downtowns different from the other transactional centers supporting comparable 
functions on the periphery. Most downtowns of big cities still offer a degree of 
access, sense, vitality, variety, spontaneity, and intensity that cannot be sustained in 
transactional centers on the periphery. They still offer a degree of social inclusive-
ness that is not generally seen on the periphery. They still possess a strange ability 
to update, enliven, and repair themselves that transactional centers on the periphery 
do not possess. Most of these downtowns are still able to support a model of local 
economic development based on adding new types of work to old, promoting small 
businesses, and supporting creative impulses of urban entrepreneurs that Jane 
Jacobs [ 70 ] found so essential for urban liveliness and sustainability. 

 If the geometric characteristics of downtown areas are important for defi ning the 
real tradition or the deep structure of urbanity found in these areas, as claimed by 
Southworth [ 83 ], then the concepts, analytical tools, and procedures of this book 
offering a clear, rigorous, and explicit description of downtown areas in cities of 
developing and developed countries may be important. They may provide a founda-
tion for a better understanding of urban geometry in general and may provide effec-
tive tools for research and practice in urban design and planning across regions and 
nations. They may also provide opportunities for more research in an important but 
less studied area that lie at the intersection of urban design and spatial sciences. 
Additionally, they may also be used in studies related to the growth and evolution 
of the city and its areas. Even though the studies of this book involve both manual 
and automated techniques, it is hoped that its measures and methods would become 
far more useful and effective for urban design and urban spatial sciences, if and 
when they are completely automated.  

1.4     An Overview of This Book 

 This book is organized into two parts. Part I of the book includes eight chapters. 
After this fi rst introductory chapter, Chap.   2     discusses the defi nitions and signifi -
cance of urban layouts. Chap.   3     provides a review of the geometric studies of urban 
layouts in urban design and spatial sciences. The review divides the literature into 
two broad categories. One of these categories includes studies that have used metric 
geometry to describe the physical structure of urban layouts. The other category 
includes studies that have applied new mathematical theories such as sets, groups, 
graphs, and fractals to describe the confi gurational structure of urban layouts. 
Chap.   4     discusses how cities were selected for the studies of this book. It also dis-
cusses why and how the study area from each downtown was determined to be a 
2-mile square. Additionally, it describes the types of urban layout maps that are 
used in the studies of the book and how these layout maps of the study area were 
created using satellite images. Finally, it defi nes and discusses different geometric 
measures that are used in the studies of the book. 

1.4 An Overview of This Book

http://dx.doi.org/10.1007/978-3-319-30750-3_2
http://dx.doi.org/10.1007/978-3-319-30750-3_3
http://dx.doi.org/10.1007/978-3-319-30750-3_4
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 Using univariate descriptive statistics of the metric geometrical, topologi-
cal (or syntactic), and fractal measures, the fi rst analytic chapter of the book, 
Chap.   5    , identifi es the ordinaries, extremes, spreads, similarities, and differ-
ences in urban layouts of the downtown areas of all the cities in the sample and 
of the cities in developed and developing countries separately. Using bivariate 
regression models, Chap.   6     studies if rank-size rules and allometry apply to the 
geometry of urban layouts. To take advantage of all the different measures by 
using  factor analysis—a multivariate technique of statistical analysis—Chap.   7     
combines the metric geometrical, topological (or syntactic), and fractal measures 
to create fewer descriptive indices of urban geometry. This chapter then uses 
these indices to further understand the similarities and differences of the cities 
in developed and developing countries. Finally, Chap.   8     discusses the relevance 
of the fi ndings of the analytic studies of the book to urbanity and discusses what 
needs to be done next. 

 Chapter   9     of Part II of the book presents the urban layout maps of the 2-mile 
square study area of each of the more than 100 cities from the developed and devel-
oping countries, with a brief description for each city. The study area of each city is 
represented by four maps—the street map, the street centerline map, the urban block 
map, and the axial map. Altogether, more than 400 maps, all drawn at the same 
scale, are included in this part of the book. It is hoped that this compilation of maps 
will be an excellent resource for the students of cities providing them with a com-
mon frame of reference to compare downtowns along a range of spatial metrics. 

 Overall, the book takes a close and comprehensive look at the geometry of urban 
layouts. It would have been hard to conceive of a book like this before the avail-
ability of satellite images. This book includes more cities from both developed and 
developing countries, uses larger study areas, has more drawings of urban layouts, 
and uses more metric geometrical, fractal, and topological measures in its analytic 
studies than any previous book on similar topics. As a result, this book is likely to 
become an invaluable resource for studies on the geometry of urban layouts in 
urban design and spatial sciences.     
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    Chapter 2   
 Urban Layout and Its Signifi cance                     

2.1              Introduction 

 This book uses different types of urban layout maps for a rigorous and  comprehensive 
exploration of cross-national similarities and differences in the geometry of down-
town areas in cities of developed and developing countries. The aim of this chapter 
is to describe the role of geometry in representing spaces, to defi ne the urban layout 
as a kind of geometric representation of space, and to describe the signifi cance of 
the geometry of urban layouts.  

2.2     Geometry, Spatial Representation, and Urban Layout 

 Though this book focuses on the geometry of urban layouts to represent and 
describe downtown areas, it should be noted that textual (or verbal), pictorial (or 
image- based), and numeric representations and descriptions of these areas are pos-
sible. For example, the cultural anthropologist Hall [ 1 ], who categorized space as 
 fi xed -  feature space ,  semi - fi xed feature space , and  informal space  based on how 
permanent things are in space, used both pictorial and verbal descriptions. The 
sociologist Henry Lefebvre [ 2 ], who categorized space as  perceived space ,  con-
ceived space , and  lived space  to discuss how society produces space, primarily 
used verbal descriptions. Even in a spatial design fi eld like architecture, geometry 
may not be the only way to represent and describe space. For example, Norberg-
Schulz [ 3 ], who presented  pragmatic ,  perceptual ,  existential, cognitive,  and 
 abstract space— following and expanding on Piaget [ 4 ]—used verbal and pictorial 
descriptions more than geometric descriptions. 

 In general, however, spatial design and science fi elds prefer geometry for spa-
tial representations and descriptions. Surely, they do not always use the same 
g eometry. If they use the same geometry, they do not use it in the same way. 
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Spatial  categorizations often determine the nature of geometric representations 
and descriptions in these fi elds. For example, architects use geometry to describe 
rooms, buildings, building complexes, and campuses. Urban designers and city 
planners use geometry to describe campuses, neighborhoods, towns, and cities. 
Geographers’ use of geometry is not limited to the spaces of architects, urban 
designers, and city planners but extends beyond these spaces to cover regions, 
countries, and the world. In each of these cases the underlying geometric assump-
tions may be the same, but geometric representations and descriptions are not. 

 More recently, geographers working with geographic information systems (GIS) 
and within geographic information science (GIScience) have used a rather robust 
categorization of space based on manipulability, locomotion, and size [ 5 ]. The spaces 
in this system of categories include (1)  manipulable object spaces  that include 
objects smaller than human body that can be held, turned, rotated, and so on, and do 
not require locomotion to experience them; (2)  non-manipulable object spaces  that 
include non-manipulable objects that are larger than the human body and smaller 
than a house and that require locomotion to view all parts of the objects; (3)  pan-
oramic spaces  that are small-to-large spaces that can be viewed from one vantage 
point by scanning or panning the space; (4)  environmental spaces  that are experi-
enced by locomotion and are learned piecemeal over time, such as the inside of a 
building, neighborhoods, and city-sized spaces; (5)  geographic spaces  that are very 
large spaces—such as cities, states, countries, and the universe—that cannot be expe-
rienced in their entirety via locomotion; and, fi nally, (6)  map spaces  that usually 
include two-dimensional representations of environmental and geographic spaces 
but that could potentially include the representations of all of the above spaces. 

 Map space is unique because it easily represents a variety of symbolic contents, 
hierarchical relations, and structural patterns often found in a given environmental 
and/or geographic space. Map space is also unique, for it can describe the invisible 
structures along with the visible structures of environmental and geographic spaces 
at a two-dimensional level without regard to topography, built form, and land use—
factors that can have order and structure on their own, either reinforcing the two-
dimensional patterns or running counter to them. The urban layout is an example of 
map space representing the city or its areas. But how is the urban layout, as used in 
this book, different from other similar map spaces?  

2.3     Urban Layout as Map Space 

 In geography, the  urban layout  of a city has been called the  town plan  [ 6 ], the 
 ground plan  [ 7 ], or the  street plan  [ 8 ] of a city. Even though each of these terms 
refer to map spaces representing cities and city areas, the usage of these terms often 
implies scale and content differences among these map spaces. Regarding scale, a 
small English town like Alnwick can easily be represented as a town plan. However, 
it is diffi cult and might even be pretentious to talk about the town plan of New York 
City. In the case of New York City, it may be more appropriate to talk about the 
ground plan of the city. 

2 Urban Layout and Its Signifi cance



15

 Regarding content, both the town plan and the ground plan of a city imply some 
degree of completeness concerning the information being presented. For geo-
graphical purposes, this information may include  land division patterns  showing 
functionally differentiated and legally protected ownership within a street grid; 
 land use patterns  showing the proportion, size, shape, and location of specialized 
use of plots; and  building fabric  showing the type, quality, and quantity of the 
physical structures needed for specialized use of plots. In contrast, the street plan 
of a city or any other similar term fails to convey the completeness of the town plan 
or ground plan of a city. It would appear that in the street plan information such as 
land division patterns, land use pattern, or building fabric could easily be left out 
with very little consequence. 

 Therefore the phrase “urban layout” may be used to refer to an appropriately 
fl exible content and scale of the city that is useful for spatial design fi elds such as 
architecture, urban design, landscape architecture, and city planning, as well as for 
spatial science fi elds such as geography, cartography, and surveying. At the one end 
of the scale, it may represent the smallest possible urban conglomeration. At the 
other end of the scale, it may represent the whole of, or a part of, a very large city, 
if required. Regarding content, the urban layout may represent any one or more 
features of the urban landscape—such as street grids, built versus open spaces, pub-
lic versus private spaces, natural versus manmade objects, land division, land use, 
or building fabric—depending on the purpose and scale of representation.  

2.4     The Signifi cance of Urban Layout 

 Like many other maps, an urban layout possesses a variety of symbolic contents, 
hierarchical relations, and structural patterns that have physical, functional, histori-
cal, morphological, psychological, and/or sociological signifi cance for a city. The 
physical signifi cance of the urban layout of a city lies in the fact that it provides a 
publicly available framework for various forms of spatial practices involving the 
development, growth, and maintenance of the communities, institutions, and wealth 
of a city. This framework of urbanization—defi ned primarily by street grids, urban 
blocks, and plot patterns—is like a playboard with its own rules for where, when, 
and how to live, work, and build in the city. 

 Even though urban layouts represent the most persistent morphological complex 
of a city, in many respects they are an incomplete historical record of a city. Layout 
features created in one period are likely to change in another in varying degrees. In 
this regard, the patterns of land use within urban layouts change most frequently, 
responding to economic, social, and technological changes. Building fabric is 
slower to change than land use patterns because new functions in an old area do not 
necessarily give rise to new forms. As noted by Conzen [ 6 ], adaptation rather than 
replacement of the existing fabric is more likely to occur owing to land use changes 
over the greater part of a built-up area established in an earlier period. Even when 
the inherited building fabric is rendered obsolete owing to economic, social, and 

2.4 The Signifi cance of Urban Layout
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technological changes, the new fabric rarely disregards the old urban framework of 
streets, urban blocks, and plots. In a sense, the essential characteristics of an urban 
layout tend to remain unaltered for a very long time. This is more so for the older, 
central areas of a city than for its newer peripheral areas. 

 While a wisely conceived framework can open up a range of choices and 
 opportunities for future development and growth, a poorly conceived framework 
can do just the opposite in the city [ 9 ].  The Making of Urban America  [ 10 ] pro-
vides many examples of the early frameworks of urbanization in the United States. 
In the earliest of these examples, the colonizers conceived the man-made land-
scape as a unit in which the city and its surrounding arable lands were inseparable. 
Therefore, in laying out these frameworks the colonizers needed to consider the 
future capacity of the city—its size, population, buildings, and commerce—that 
could be supported comfortably by the arable land surrounding the city. These 
early frameworks have now become the settings for many vigorous American cit-
ies. In contrast, many European and English cities originated from their early 
Roman or medieval, as opposed to colonial, frameworks [ 11 ,  12 ]. These early 
frameworks were not always preconceived and regular. Some of them grew 
 organically by accretion. Whether preconceived or organic, the historical stages of 
implementation, functional development, and morphological inertia of the city can 
be best revealed in the morphogenetic historical studies of urban layouts. 

 However, the city did not always develop and grow continuously from the 
 framework defi ned by its initial layout. Sometimes it reinvented itself in the same 
area where the old historic core used to be. At other times, it reinvented itself in a 
place next to or even distant from its old historic core when the core was unable to 
accommodate the changes initiated by physical, social, economic, or political 
forces. In many European and English towns, most new additions to the dense old 
medieval cores were regular. In many others, the regular order of the rectilinear 
towns planted by the Romans became irregular over time owing to changes in land 
division patterns, land use patterns, and building fabric. In contrast, most modern 
colonial powers in Africa and Asia often overwhelmed the intricate traditional 
urban patterns by superimposing on them new grand geometric orders. Any changes 
in the geometric order of urban layouts always indicate changes in the social order 
beholden to prior occupation, to long-established conventions of the social contract, 
or to a string of compromises between individual rights and common interests [ 13 ]. 

 In many ways, the functional signifi cance of the urban layout is related to its 
historical signifi cance described above. As the palimpsest of the city, the urban 
layout provides the most accurate description of the relationships between the 
 functions and the form of the city. Different structures of function and of spatial 
interaction patterns of functions in the city often depend on its urban layout, charac-
terized by street systems, land division patterns, land use patterns, building fabric, 
and such historically defi ned morphological conditions as urban fringe zones and 
central business districts (CBDs) [for defi nitions, see  6 ,  14 ,  15 ]. For example, 
despite functional similarities, the CBDs of many cities evolved differently because 
of the  geometric differences of the initial grid-like urban layouts. In these cities, 
small square blocks produced fi ner-mesh circulation patterns, more potential lot 
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frontage, and more fi ne-grained continuous urban fabric. In contrast, larger blocks 
were intensifi ed over time by inserting alleys and subdividing block interiors. Even 
though larger lots in these blocks were subdivided into orderly patterns in early 
phases, the subsequent amalgamation of lots occurred in less orderly patterns, creat-
ing unpredictable discontinuous urban fabric [ 16 ]. These CBDs clearly show that 
the geometry of urban layouts can affect functional development through its effects 
on the changeability, continuity, and growth of the city. 

 In many other ways, the functional signifi cance of the urban layout is also 
 somewhat universal and, therefore, independent of the history of the city. For 
example, the structures of accessibility—a primary determinant of  communication, 
movement, and activities—are important for the city, regardless of its history. In 
general, the size and degree of concentration of social, cultural, and economic 
establishments appear to bear directly upon the costs and ease of intercourse and 
upon the opportunities for creating new ideas and wealth in the city. So does the 
clustering of businesses in some areas, such as the central districts, of the city. 
This clustering process clearly refl ects the efforts to increase accessibility among 
linked establishments, to reduce the distances separating them, and to take 
 advantage of the external economies that clustering generates. That the spatial 
clustering of different functions in certain areas of the city, in turn, brings in more 
people with diverse backgrounds who create new opportunities for exchanges of 
ideas and materials also appears to be relevant to the city in general. The  structures 
of urban layouts are interesting because they affect all the spatial phenomena of a 
city, including accessibility, land values, land use patterns, population distribu-
tion, and density. 

 The historical and functional signifi cance of the urban layout of a city is generally 
predicated upon the assumption that the city is a physical artifact immediately and 
completely verifi able in objective terms. However, this is not how individuals and the 
public at large see the city. The psychological and sociological signifi cance of the 
city is evident in its legibility, liveliness, livability, memorability, sensuous delight, 
meaning, or expressiveness. This list of the attributes of the city is by no means com-
plete. For example, Ewing and Handy [ 17 ] identify as many as 51  attributes of the 
urban street environment that may be psychologically and/or sociologically impor-
tant. In his examination of 70 urban design plans and studies of 40 towns and cities 
(and one island), prepared in the United States between 1972 and 1989, Southworth 
[ 18 ] identifi es over 250 specifi c environmental attributes that fall into several clusters 
(in order of decreasing frequency of mention): “Structure and Legibility,” “Form,” 
“Comfort and Convenience,” “Accessibility,” “Health and Safety,” “Historic 
Conservation,” “Vitality,” “Natural Conservation,” “Diversity,” “Congruence or Fit,” 
“Openness,” “Sociability,” “Equity,” “Maintenance,” “Adaptability,” “Meaning,” and 
“Control.” Not all of these attributes are psychological and sociological in nature, but 
many are. 

 The psychological and sociological qualities of the city are diffi cult to describe 
and explain, not only because there are so many of them, but also because they are 
associated with individuals and the public who use, design, and/or manage the city, 
regularly or occasionally. These qualities can be affected as much by the physical 
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