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Informing and forming practice: the imperative of urban
morphology
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Concern has increased over recent years about the
weak relationship between urban morphological
research and practice, particularly in planning and
design (McGlynn and Samuels, 2000; Oliveira and
Sousa, 2012; Samuels, 2008; Whitehand, 2007,
2012).  This results in no small way from what
Whitehand identifies as the lack of a common
theoretical framework and  language which, in turn,
reflects the absence of ‘a widely acknowledged set
of terms and principles pertaining to the compo-
sition of urban form’ (Whitehand, 2012, p. 60).
The need for an acceptable, common, compre-
hensible and usable language has also been raised
by others (Barke, 2012; Kropf, 2011; Marat-
Mendes, 2011).  Whilst there are noteworthy
examples of the implementation of urban
morphology in practice – for example in Porto
(Oliveira, 2006), Stratford-on-Avon District
Council (2001) and Chelmsford (Hall, 2008) –
without a common language and methodological
framework for application it is likely that urban
morphology will be ignored by the majority of
practitioners, who currently fail to see it as
imperative for better urbanism. 

Imperative?  Yes, for although urban morph-
ology is fundamentally concerned with the what,
how and why of the constitution of the urban fabric,
there is little or no knowledge of this essential
reality among practitioners of urbanism, due
primarily to poor professional training – notably in
the UK (Larkham, 2005).  Yes again, for
empirically the evidence from across the globe of
extensive incoherence in the form of the urban
fabric is unequivocal.  It is most apparent in urban

development since the advent of the automobile
(see, for example, Krier, 1998; Rogers and
Gumuchdjian, 1997; Scheer, 2005), and it is
planners and architects along with infrastructure
engineers and policy makers who are primarily
responsible (Hall and Doe, 2000; Kropf, 2005).
Yes yet again, because those who might see
themselves as part of a new breed of enlightened
urbanists equipped to provide ‘solutions’ to such
problems, ironically can unwittingly engender an
intellectual and methodological hazard to the
morphological integrity of the urban fabric.

Paucity of understanding amongst the
professions: a UK example 

Consider, for instance, the misapprehension by
David Rudlin and Nicholas Falk (2009) of the
figure-ground map illustrating part of the UK town
of Barnsley presented in their revised edition of
Sustainable urban neighbourhoods.  In a single-
minded concern for urban densification in and
around the core, they advocate the infilling of a
clearly legible urban fringe belt which they dismiss
as an ‘ill-defined space that separates [the core]
from surrounding residential areas’ (p. 22).
Moreover, in order to bolster their misplaced
dissatisfaction with this urban structure, they cite
internationally renowned architects and urban
designers, Llewelyn-Davies (no reference given),
describing this historically important urban
phenomenon as a ‘shatter zone’ where considerable
capacity exists for new development. 
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Particularly disturbing is the fact that all of the
experts involved in this instance are experienced
urbanists with considerable influence on strategic
thinking in the UK, not least Llewelyn-Davies who
is responsible for two sets of urban design
guidelines (2000 and 2008) produced for English
Partnerships.  There is little or no evidence here of
either comprehension of what constitutes urban
form or a sense of enquiry into the historical
development or cultural meaning concerned – in
this case regarding the integrity of a fringe belt as
an urban tissue or morphological region or series of
regions within the urban whole, not to mention a
host of other diverse values (Hopkins, 2012;
Moreira, 2012).  Rather, there seems to be little
other than a superficial graphic reading of a figure-
ground town plan.

Such manifest ignorance of urban form among
practitioners highlights the need for an education
strategy.  Whilst this can be effected through formal
college education, pragmatically perhaps it can
most immediately be achieved amongst practising
professionals by providing a language and working
examples relating to a methodological framework
and guidance.  The selected examples must be
meaningful, relevant and usable in urban planning
and design, and attractively presented.  Moreover,
rather than attempting to convey a comprehensive
urban morphology, it might be wiser to adopt a
step-by-step approach.  For the sake of simplicity in
initiation as well as intellectual and methodological
accessibility, arguably it is the physical constitution
of the urban fabric, with its tangibility, visibility
and persistence, which should be the initial basis
for a practical morphological method (compared to,
say, land use and process – see Conzen, 2004;
Kropf, 2009; McGlynn and Samuels, 2000).  The
physical aspects are most readily communicated by
using the immediacy of expressive graphics that
can be powerfully appealing and comprehensible to
those professionals who can most benefit,
particularly designers, while also being
fundamental in the presentation of ideas to the
public.  This is not to deny the complexity of
urbanism in terms of politics, economics and
culture or, indeed, of a broadly scoped urban
morphology to which the practitioner can be led in
due course. 

Methodological framework and exemplary case
studies

Policies and objectives in planning and design need
to be underpinned by the fundamental principles of

urban form, understood as a physical hierarchical
system of interrelated and interdependent levels,
but also involve the application of a morphological
framework.  One possibility of attracting and
convincing practising professionals would be
through a selection of worked case studies and
plans that would both demonstrate the utility and
adaptability of urban morphology and contribute to
the development of a methodological framework.
The latter could comprise, for instance, a set of key
morphological factors that influence the initiation
and development of urban settlement but are also
drawn from certain established urban theories
(McCormack, 2010a, 2010b, 2010c).  Accordingly,
it would be solidly grounded on conventional plan-
based analysis of urban form, including physio-
gnomic identity and plans with the ‘stamp of their
own period of origin’ (Conzen, 2004, p. 9) as well
as topography and transportation infrastructure.  It
would also embrace such pragmatic concepts of
urban form as the rural-to-urban transect.  More-
over, a morphological framework of this kind
should open up the three-dimensional reading of
urban form, comprising the structured approach of
Lynch (1960) or Cullen’s (1961) three-dimensional
and sequential townscape and urban character,
which in turn might reflect other ways of
determining urban structure through movement,
such as space syntax (Hillier and Hanson, 1984) or
broader cognitive environmental perception
theories (for example, Appleton, 1975; Kaplan and
Kaplan, 1982).  This can be packaged as a tool kit
used to structure the processes of analysis,
description, planning and design.  In support, a
meaningful language must be produced that
conceptually corresponds to and articulates the tool
kit. 

To convince the planning and design professions
of the value of urban morphology in practice, it will
be necessary to establish its relevance to the whole
urban landscape.  This would include urban areas
which would be deemed ordinary and of limited
cultural concern, such as contemporary ‘placeless’
mixed-use suburban development – not least the
coarse-textured plot series or messy ‘strip’ (Scheer
2005) of big box pavilion buildings clustered or
strung out amidst fine-textured residential areas
along roads connecting urban settlements to their
rural hinterland.  Ironically, this all-too-typical
urban phenomenon can afford a valuable
opportunity to demonstrate the power of urban
morphology to produce coherent form regarding
both greenfield development and retrofitting of the
urban fabric.  Take, for example, the Versailles
Pavilion type investigated and illustrated by Castex
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et al. (1980) (see also Moudon, 1994), comprising
a series of grand detached houses rhythmically
forming a landscaped boulevard plot series.  Such
historical precedent can be used to challenge and
stimulate planners and designers to seek
imaginative new solutions, or at least variations of
such morphological characteristics as plot series
configurations, building-to-plot arrangement,
building heights, setbacks, frontages, on-site car
parking and street design.  Similarly, contemporary
urban exemplars would be useful not only in
themselves, but could strategically allay fears
amongst design professionals of urban morphology
being relevant only to urban conservation or its
being unnecessarily adopted by over-conservative
planners to demand traditional form types.  Thus,
the use of precedents may involve typomorphology,
as guidance to solving typical problems, not unlike
the patterns of Alexander et al. (1977), by
interpreting these exemplars through urban
morphology in the parlance of contemporary
urbanism.

Conclusion

Would one permit a ‘mechanic’ without a sound
grasp of the physical and systematic constitution of
automobiles to work on one’s car?  No, so why the
tolerance of similarly ignorant practitioners
regarding urbanism?  Unless planning policies and
objectives are explicitly underpinned by an urban
morphology judiciously honed for ease of
understanding, use and application, and until urban
designers, architects and landscape architects begin
to see the creative opportunities presented by a
proper understanding of urban form, it is likely that
we shall continue to suffer not only the loss of
cultural meaning in older areas, but also a
perpetuation of incoherence of form in urban
settlement generally.  Aspects on which knowledge
and skills in urban morphology are required include
urban conservation, urban expansion and urban
retrofitting, especially in relation to the ubiquitous
amorphous suburbs.  But whilst prescriptive codes
and traditionalist guidelines may appeal to planners
for controlling change in the urban fabric, urban
morphology must, rather, be seen to be the
powerful driver of meaningful and coherent urban
form-making that it is for all parts of the urban
fabric, whether drawing from historical or
contemporary models.

To this end, there is an urgent need to develop a
language and conceptual frameworks that
incorporate the fundamentals of urban morphology,

providing a tool kit for practical application, as well
as guidelines for inspiration through examples
drawn from the past and present.  This must be
attractively packaged and involve integrated
graphic analysis and expression.  As is evident in
this issue of Urban Morphology, ISUF has wisely
established a Task Force dedicated to investigating
the problem of urban morphology in practice, with
a key objective being the identification of ways of
broadening the understanding and application of the
discipline amongst practising professionals and
indicating how these processes might be facilitated.
If urban morphologists really want their work and
concepts to make a difference to the practical
world, it is necessary to ensure research generally
and conceptual frameworks in particular
demonstrate how that difference can in fact be
made.  Without this, much of their work might be
seen to be incestuously closeted and unusable in
practice, and there will probably be little or no
conversion of the relevant professionals.
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The master plan is dead: long live urban morphology

Brenda Case Scheer, College of Architecture and Planning, University of Utah, Salt Lake
City, Utah 84112, USA.  E-mail: scheer@arch.utah.edu

The master plan is dead.  Or so declared
participants in ISUF’s recent conference in Delft.
Perhaps it is premature to declare it so, but it is
clear that large-scale master plans have fallen out of
favour in places where resources have become ever
tighter and uncertainty rules.  Maybe it will be
barely-surviving theme parks like City Center
project in Las Vegas ($8.5 billion) that will
eventually signal the death knell of gigantic,
destructive, and finance-intensive urban projects.
Big transformative plans never really made much
sense anyway, requiring devotion to a single vision

carried out at great expense in a short time (Gregor,
2012).  Only in China, where large cities can rise
from scratch because of the existence of resources,
absolute control and desperate demand, is the big
master development plan relevant any more, and
even there it may be a bad idea. 

And if it is the end of master planning – brought
on by limited resources, dispersed and democratic
control, the need for sustainability, and the
emergence of a post-know-it-all world – then what
takes its place in practice is utterly dependent on
urban morphology. 
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New projects are small: one might call them
anti-master – an almost personal and quirky
urbanism.  Small urbanism operates where existing
cities, places, cultures and landscapes are
deliberately engaged – where the solutions to
specific problems arise or emerge from the physical
conditions and socio-economic systems.  Small
urbanism is not so much designed as it is
discovered through systematic analysis of history,
networks and patterns.  It implies a continuous
urban pattern rather than a disruptive one, or it is
disruptive deliberately to supply an emergent
pattern.  It enhances a framework, or it organizes a
framework.  It looks to the past and to the future –
predicting and accommodating the next evolution
as well as the present one.

Specifically, effective urban design strategies of
the future and immediate past are eschewing a large
disruptive master plan in favour of using the
existing patterns of places to provide clues about
the next development.  Urban designers and
architects are increasingly looking to a number of
strategies: we might call them the five Rs (repair,
reuse, reveal, regionalize and rupture).

1. Repair: to repair or restore a pattern or fabric
that has been disrupted or lost, especially a
network of streets or open space corridors.  A
notable example of repair strategy is the
restoration of gateways or symbolic places
whose orientation has been inappropriately
shifted or obscured by subsequent development.
An illustration of this is the redevelopment of
land previously occupied by large shopping
centre islands to restore street patterns and
create connections to nearby neighbourhoods
(Williamson and Dunham-Jones, 2009).

2. Reuse: to reuse appropriate types or patterns that
can still have useful lives in modern, especially
resource-challenged, times; to adapt patterns for
contemporary use in such a way as to preserve
the general scale and grain, but acknowledge
modern sensibilities, materials, modes of
transportation, and so on.  Such strategies can
include infill or new development that is
continuous or contiguous with older patterns.
Europeans seem to do this best: see for example,
the Borneo-Sporenburg houses in Amsterdam,
which are a reinterpretation of the canal house
type (West 8 Urban Design and Landscape,
1993-1996).

3. Reveal: a more complex strategy that discovers
or uncovers previously uncelebrated or even
unknown patterns and historical artifacts in the
existing place, and then uses that discovery to

create new, usually public, spaces or
development programmes, which themselves
organize development.  A famous example of
this is the Highline in New York City
(www.highline.org).

4. Regionalize: using historical patterns borrowed
from one part of a region to legitimize new
development and new typologies in another
place in the region.  This strategy is used to tie
old and new together, to brand new development
with the aura of nearby older places, and to
invoke climatic and environmental
appropriateness.  In Savannah, for example, a
waterfront redevelopment deliberately invokes
the older, much beloved pattern of old Savannah
in its new town plan (Conn, 2010).

5. Rupture: to deliberately break a pattern that is
unhealthy, ill-adapted to changing climatic
conditions, and unfriendly to quality of life.
Increasingly, this strategy will be used to adapt
suburban fabrics that have evolved in energy-
profligate times.  So-called ‘road diets’ that
narrow large arterials are an example (Rosales,
2006).

In all of these, the understanding of urban
morphology and the evolution of building
typologies are keys to the strategy.  By measuring
and analysing the urban fabric over time, the
designer gains a realization of the subtleties, and
especially the particularities, of a place that
otherwise can be easily overlooked and misinter-
preted.  A common misinterpretation is the
‘contextual’ building design, which simply mimics
the details of nearby buildings (or worse,
generalized ‘historic’ buildings) without reference
to the actual scale of the fabric, the relationship of
the building to the street, the massing of buildings,
and their evolution and adaptation from one type to
another over time.  I would venture that the lack of
subtlety in interpretation of context leads to very
banal, and sometimes even laughable, fake
historical design.

Whenever these historical changes are
misunderstood, the designer misses an important
analytical key that would ground the new project in
the community and provide honest historical
continuity.  Perhaps the best way that urban
morphologists can help to encourage these
developments is to help codify and name the
analytical techniques and meta-patterns.  For
example, concepts like the Conzenian ‘fringe belt’
or my own distinction in suburban tissues (campus,
static and elastic) (Scheer, 2010) provide ready-
made analytical ideas that can be passed to
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designers as a way of recognizing existing form
more precisely.  Morphologists need to work a little
harder to define and recognize different generalized
tissue types and to name these terms consistently.
Naming formations helps diagnose conditions
(diseased tissues do exist), as well as establish how
unique conditions can be discovered.
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The contemporary city: speaking the same language in design
and theory

Noha Nasser, University of Greenwich, Old Naval College, Park Row, Greenwich, SE10
9LS, UK.  E-mail: N.Nasser@Greenwich.ac.uk

Urban morphology and urban design point in
different directions: one looking back at existing
reality and the other looking forward to a future
reality (Marshall and Çal2Õkan, 2011, p. 416).  This
has led several authors to describe urban
morphology and design as part of a continuum in
which the understanding of the city can eventually
lead to a better design of the city (Marshall and
Çal2Õkan, 2011; Moudon, 1992; Whitehand, 2005):
looking backwards and learning from the successes
and failures of the past can assist designers in
shaping future built environments.  This historical
approach to design remains popular in urban design
discourse.  But the separation between past and
present, understanding and design, has been a
challenge in the development of a meaningful
shared language between theory and practice. 

The significant body of knowledge produced by
the British tradition of urban morphology and the
French and Italian traditions of typomorphology
have been strongly grounded in urban historical
development.  In these traditions, however, the
focus on European historical cities ‘may seem to
hinder practical application in today’s wider world’
(Moudon, 1997, p. 9).  In the work of the Italian
school, ‘the application of the concept of building
type in urban design practice has been system-
atically affected by the overwhelming importance
placed on the culture of historic centres’ (Marzot,
2005, p. 30).  Morphogenetic analysis of the
historical core, and the reification of the traditional

building type, became design tools used to guide
architectural and urban practice.  It is not surprising
that this backward glance became so prevalent
during the period of reaction against the failures of
modernism in the 1960s.  It seemed to many that
the only means of establishing a more integrated
solution to modern city form was to reconnect the
study of urban form to the development of a theory
of city design by looking to historical city-building
traditions as the modus operandi for city making. 

This reaction to modernism also explains the rise
of historical approaches in urban design practice
outside Italy.  There were two developments in
particular.  The first was a strong movement to
conserve and manage established settlements before
they were demolished by the indiscriminate force of
modernism.  The second was a pattern-book
approach to reproducing the spatial relationships of
the European pre-industrial town in the neo-
traditional style of New Urbanism (Krier, 1979).  In
both cases, urban design practice was motivated by
a sense of loss and what MacCormac (1994, p. 70)
describes as a ‘deep sense of incongruity and a
feeling that the nature of change is such that instead
of affirming what exists and adding to it, the
modern environment is perceived to have destroyed
what was good and not to have improved on it’.
Driven by a need to protect and manage urban
quality, as well as renew the dignity and value of
architecture, much of urban design practice became
more about design control rather than conceptual
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and experimental design.
In the UK, the influence of urban morphology

on the practice of design control can be seen in
such terms as ‘townscape management’ (Conzen,
1966).  Although for Conzen townscape combined
physical forms and cultural processes, in urban
planning the categorization of character areas has
frequently not been accompanied by rigorous
morphological methods, as Birkhamshaw and
Whitehand (2012) have pointed out.  Where there
has been a thorough morphological approach to
character area analysis, as in the much publicized
Stratford-on-Avon District Design Guide (Kropf,
2001), there has been a focus on interpreting the
historical development of the component parts of
the town plan (see also Kropf, 1996).  Arguably, it
is the detailed definition of these particular
morphological characteristics that makes it possible
to be more specific in judging whether new
development proposals will enhance an area.  This
approach can help repair historical areas that have
suffered from erosion of their historical qualities.
This has been demonstrated in the market square in
Kettering, Northamptonshire.  Here by 2009 the
buildings closing off the southern edge of the
square had been demolished, leaving the church
exposed and the square undefined.  In the
redevelopment of this area the Council has
attempted to trace the historical building footprint
and recreate the massing and heights of the
ensemble of built forms.

In New Urbanism, ‘codes’ are identified in the
urban patterns of pre-industrial cities.  More
generally, design codes have emerged as another
design control tool in the past 10 years (Marshall,
2011).  Unlike the design guides, character
appraisals, and conservation area management
plans that regulate urban change in existing
environments, the design code is used in new
developments such as extensions to urban areas.
There has been criticism of New Urbanist models
as being a re-packaged form of suburbia.  They
have also been criticized for their emphasis on the
reuse of traditional building types and styles not
necessarily in keeping with either their context or
societal changes.  Nevertheless, there are cases in
which design codes have been formulated by an
examination of what Roger Evans, Director of
Studio REAL terms ‘shared values for urban form’
that produce morphological attributes that are
remarkably consistent in different environments.
Studio REAL has identified 22 key urban form
attributes that govern the planning and development
process and provide ‘rules of assembly’.  These
attributes operate at one of four scales: settlement

pattern; neighbourhood form; relationships between
the plot and the street; and architectural responses.
At the scale of a development parcel, a regulating
plan governs the relationships between the plot and
the street.  It controls, amongst other things, street
alignments (segments in space syntax terms),
building lines or ‘build-within’ zones, the perceived
heights of buildings, and the placement of building
entrances. 

The limitations of the historical application of
urban morphology in urban design are largely
responsible for why urban designers may not
always conceive of urban morphology as a
generator of new urban concepts.  Within the realm
of design control, urban morphology’s strong
connections with pre-industrial cities only narrowly
responds to the challenges of contemporary city
processes, forces of change, and socio-economic
shifts.  Indeed, the real underlying questions in the
strengthening of the links between theory and
practice are how can urban morphology as a
discipline provide the repertoire of design concepts
for today’s design challenges, and how can urban
design form a new area of study for urban
morphological analysis?  Kropf (2011) has already
alluded to ‘opening out the perspective’ to combine
different kinds of social and environmental
information to offer greater insights into what kinds
of intervention might be most appropriate.  At the
same time, urban design needs to link the
‘designing’ of urban space and form to fundamental
societal processes beyond the enduring market
rationale (Cuthbert, 2007).  It is apparent that urban
morphology and design can support each other if
the focus of study lies in what Marshall and
Çal2Õkan (2011) call ‘abstraction’, in which such
abstractions as geometric shapes, dimensions,
properties and types become the shared language.
What does this mean for the study of urban
morphology and for the practice of urban design?
For urban morphology it means revisiting the
enduring concept of the objectivation of the spirit
of society (Conzen, 1966, p. 59).  This concept is
valid in any temporal frame, including the present
day.   To give urban morphology greater currency
in urban design, there is a need to examine how the
spirit of society, influenced by such dramatic forces
as globalization, environmentalism, migration and
privatization, is and will be shaping the city. 

As Marshall and Çal2Õkan (2011) argue,
morphology and design ‘speak the same language’.
They communicate using the basic building blocks
of urban form that essentially provide the ‘raw
material’ of design.  Working in the present, by
speaking the same language, and by understanding



52 Viewpoints

the city at this moment of ‘making’, provides the
intellectual space where theory and practice can
find a shared platform.  This recognition is already
influencing the urban morphology research agenda,
as witnessed in the ISUF 2011 conference on
‘Urban morphology and the post-carbon city’.  For
designers there is a need to understand the tools at
their disposal to shape cities according to the spirit
of society.  In parallel, urban morphologists can
help understand and critically evaluate
contemporary rapid change.  In this way it will no
longer be necessary to speak only in terms of a
continuum, of past or future.  Instead an arena can
be constructed in which urban morphology and
urban design support each other to offer solutions
to the challenges of the contemporary city.
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Morphology and design: the developing dialogue

Derry O’Connell, School of Geography, Planning and Environmental Policy, University
College Dublin, E001 Newman Building, Belfield, Dublin 4, Republic of Ireland.  E-mail:
derry.oconnell@ucd.ie

The development of new understanding in
emerging fields of study is followed naturally by
the urge to apply or test this in practice.  In the field
of urban morphology, however, we find that in the
relevant disciplines of practice, such as urban
design, morphological understanding is often
already applied, without its application being fully
understood.  With a broader awareness of meaning,
such application could be so much richer in its
outcome. 

It is timely to link good practice in urban design
to an understanding of the principles of urban
morphology.  The growing awareness of morph-
ology and the sensitive study of urban form occur

at a time when attitudes to urban development are
already being re-focussed.

Throughout much of the twentieth century, the
process of urban renewal was about large-scale
clearance of urban fabric, expunging buildings,
plots and memories to provide a tabula rasa for
extensive redevelopments.  We have moved some
distance from regarding this as the ideal form of
urban renewal.

The tendency now for renewal to focus on the
surgical infill of existing urban sites has helped to
create among designers an awareness of the
morphological dimension by which such sites relate
to each other and to the city, albeit that they may
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not employ the term ‘urban morphology’.  
In 1991 an urban design competition for the

renewal of Temple Bar, Dublin (Temple Bar
Properties, 1991) broke new ground by giving pride
of place to a solution in which modest new
buildings were inserted individually among older
ones within an established plot pattern with
minimal need for site assembly.  This acknow-
ledged the importance of established plot scale as
distinct from the need for a conspicuous display of
intervention.

In the fundamental relationship between the plot
and the structure of the city, a framework that
accommodates the scale of this relationship flexibly
has always served the city well, accommodating
elements of both continuity and innovation.  The
delicacy of this relationship should not be under-
estimated: if it works, the city works.

In Sligo, in the west of Ireland, in 1992, the
preparation of an award winning urban-renewal
plan for a problem street block at Rockwood
Parade, took into account the existing working
structure of land use on each individual plot within
the block (Sligo Corporation, 1992).  From this
came an understanding of how the social and
economic forces of plot-specific organization
collectively formed the broader fabric of the block,
with the ability to recognize for each plot the
relationship between modern organization and
inherited form and space. 

The resulting plan identified, plot by plot, both
problem plots and plot combinations which, within
a carefully structured strategy, were then
subsequently hand-managed in a programme of
rejuvenation for the block.  The success of the
scheme prompted the local authority to recognize
the role of what was essentially morphology,
though not initially referred to as such.  From this
recognition, however, the planners developed an
approach which has since involved increasing
reference to urban morphology in their plans (Sligo
Borough Council, 2004), and their most recent
statutory development plan establishes, as a
development principle, the intention to retain plot
structure as heritage in an area occupied by older
blocks (Sligo Borough Council, 2009).  This has
yet to be tested against individual development
intentions, but what is most interesting is the field
of practicability explored in such a venture.  Once
the planners engage with urban morphology at this
level the process can then be tuned by experience,
review and even conflict, until a workable means of
implementation is recognized.

An understanding of urban morphology has
much to contribute to the practice of urban design,

but the contribution can be two-way.
Understanding gained from the experience of
practice can also contribute to the advancement of
morphological theory.

Design is a research process, in which options
are explored and interrogated in a sequence of trial
and error.  Often in this process, solutions that are
not immediately applicable are set aside and lost.
With a morphological overlay however, the relative
meaning of solutions in urban design, both rejected
and accepted, can be more fully understood.  In the
process, layout theory can be advanced, producing
in time a broader inventory of options or fields of
exploration for the urban designer.   

As it proceeds the practice of design accumu-
lates evidence, but if focussed on a local brief it
often falls short of turning that evidence into an
understanding of the complex relationships under
which broader urban form is born.  In an ideal
world, the morphologist reads the evidence and
presents its meaning back into practice.  As soon as
practice recognizes this value, the meaning is
explored, and the creative process of interaction
develops.

What is responsible for the greatest loss of
potential is the inadequacy of the dialogue between
the practice of design and morphological research,
particularly where the designer may be exploring
new organizational typologies.  A recent study by
Çal2Õkan and Marshall (2011) of the respective
literatures of urban morphology and urban design
shows subject overlaps of only 7 to 10 per cent.
Evidently there is some distance to go. 

The emerging study of urban morphology by
students of architecture is a welcome development
in the right direction.  Perhaps a greater awareness
of each other by the design professions and urban
morphologists will secure a more substantive
transfer of ideas. 
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The potential influence of urban morphology on planning
practice
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If we were to ask the question does the academic
study of urban morphology have an impact on
planning practice, then the answer would have to be
that this is still not much in evidence and that there
is a long way to go.  However, if we were to ask to
what extent the physical form of urban areas is now
the subject of planning policy, then the answer
would be a far more optimistic one.  The growth in
the importance of physical form in planning policy
practice creates an important opening for the
application of urban morphology, and a consider-
ation of how it might be applied is, therefore,
timely.  A distinction must be made at the outset
between, on the one hand, the content and
limitations of planning legislation and procedures
in any given period and, on the other, the thinking
and intentions of both writers and practitioners at
the same time.  They do not necessarily coincide.
The latter will be considered first.

In its essentials, planning has not been, and can
never be, value free.  The intervention in human
affairs that it represents is justified by the goals it
pursues in the public interest.  In respect of the
physical form of settlements, it is arguable that
planning activities have been concerned with
physical goals throughout history.  What has varied,
particularly in recent times, is how their
relationship to social, economic and environmental
issues has been perceived.  The period in which
concern with socio-economic issues took greater
preference over physical planning, to the extent that
the latter became unfashionable, was probably the
1970s.  Since then, we have not just seen a more
substantial emphasis on urban design, and pursuit
of a sense of place, but a re-thinking of how these
can be achieved.  In addition, from the 1990s
onwards, the pursuit of sustainability has placed
physical planning not just at the centre of debate
but has caused it to become properly integrated
with environmental issues.  The conservation of
energy and water requires attention to the design of
urban areas both at a detailed level and, just as
importantly, to the overall shape and structure of
cities.

What then can a study of urban morphology
from a more rigorous academic perspective contri-
bute to this?  Clearly, an understanding of the

historical evolution of the form of towns and cities
can inform the development of planning policy in
many useful ways.  However, beyond this rather
obvious point, there is one vital insight where the
‘penny has yet to drop’.  The profound implications
for planning of the observations made by M. R. G.
Conzen in his study of Ludlow (Conzen, 1988)
have never been fully and properly understood.  He
pointed out that what he termed ‘systematic form
complexes’ had markedly different degrees of
persistence.  The ‘town plan’ showed ‘maximal
persistence’, lasting over many centuries, the
persistence of the ‘building fabric’ was
‘considerable’ but the persistence of ‘urban land
utilisation’ was ‘minimal’.  In other words, the
activities on land are far more short-lived and,
therefore, change more frequently than do buildings
and infrastructure.  A decision to allow the
construction of a building is, in effect, a long-term
one.  The alignment of a road may persist for many
centuries, if not millennia, even though it may be
widened out of all recognition.  Although develop-
ment plans may be produced for ‘plan periods’ of,
say, 10-20 years and reviewed every 5 years, the
proposals within them, if implemented, may be
around for at least 50-60 years and, more likely,
many centuries to come.  This is not to say that
planning policy should not address the use of land
and buildings, however short the time period.
There may be excellent and pressing reasons for
doing so.  The problem occurs when plans and
policies say very little about physical form and
where it is left entirely for developers to make their
own proposals.  It is not uncommon for plans to
leave the physical form to look after itself with only
the land uses being specified.  An associated issue
is that arrangements for the onward growth of a
town or city beyond the plan period are not
normally considered – every extension is planned
as though it is the last.  Urban morphology leads to
the insight that it is the long-term growth of the
physical form of settlements that should be the
primary concern of a development plan.  Other
considerations can then follow.

Aside from this major observation, what has
urban morphology to say on the more detailed and
procedural aspects of planning practice?  An
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immediate problem in considering this is the
number of different planning systems around the
world.  Those in Australasia and North America are
different in fundamental ways from the
discretionary system in Britain, and other European
countries are different again.  They can also change
over time, as has been shown by the total rethink
represented by the fundamental change in New
Zealand in 1991, and the subsequent influence of
its principles on planning law in parts of Australia.
However, urban morphology can still aid the
formulation of the content of policy instruments by
providing the basis for a more holistic view of
urban form, as opposed to specification of a limited
number of parameters.  In recent years, changes
have been afoot in many countries around the world
that would permit this.  Where ‘codes’ are used
there have been moves to ones that are explicitly
‘design codes’ or ‘form-based codes’.  In the more
open, discretionary style of the British system,
design guides and site specific briefs, which have a
long history, have, over the past 2 decades, become
increasingly clear on the desired patterns of
physical form.  Under all systems, master plans for
major new developments are now increasingly
common.  

This leads to one final and very significant

contribution that urban morphology can potentially
make to the planning process.  Having a picture of
the desired urban form is one thing: getting to it is
another.  One of the reasons why ‘codes’ have not
been ‘design’ or ‘form’ based in the past is that
their authors have had difficulty relating the choice
of parameters of form to the achievement of the end
product.  Planning processes present particular
challenges as they operate incrementally over long
time periods and will inevitably involve negoti-
ations between many stakeholders.  What urban
morphology can provide is a language that conveys
the essential components of the desired form.  If the
appropriate language is used in both the planning
instruments and negotiations then successful
outcomes will be much more likely.
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In Alnwick, Northumberland: a study in town-plan
analysis, Conzen (1960) pointed out that ‘the
congested townscape behind the front rows of plot
dominants, though of great interest to the historical
geographer, cannot claim the same intrinsic value
as a physical environment for present-day living
and working and is bound to disappear in time’. 

 These words remind us that academic research
does not necessarily provide direct answers to the
practical problems posed by urban development.
Though a good deal of attention has been given to
promoting the integration of the theory and practice
of urban morphology, bridging the gap between
research and practice remains an important issue
(Whitehand, 2007).

 To organize the variety of activities concerned
with urban areas, each country has developed its
own technical and political process concerned with

land-use control and design of the urban environ-
ment.  These processes vary greatly not only in their
intrinsic character but in the ways in which and the
extent to which research on urban form is
incorporated.

 In China the urban planning system includes
three aspects: the legal system, the administrative
system and the operating system.  The legal system
(including laws, codes and specifications) is the
foundation of the administrative and operating
systems, a major characteristic being its mandatory
nature.  Prominent in the administrative and
operating systems are the roles of planning
practitioners.  In these practitioner roles the
distinction between research and practice is far less
clear than in a number of Western countries,
notably the UK.  As in so many fields of knowledge
in China, academics undertaking urban
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morphological research are involved in practice
almost continuously.  For some researchers it
provides their main source of research funding and
income.  Indeed rather than urban morphology
being in an ‘ivory tower’ it is sublimated to the
imperatives of architectural and planning practice.
As a consequence in China the evidence base
provided by research is relatively weak in spite of
much research and practice being undertaken by the
same people.

A further problem in China is the integration of
the research basis of the administrative and
operating systems into the legal system.  Clearly
such problems go well beyond what it is practicable
for the ISUF Task Force on Research and Practice

to consider.  However, as in most countries, in
China a stronger link between urban morphological
research and professional education is a major
need.
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In a recent issue of this journal, Jeremy Whitehand
lucidly set out the key points that characterize
urban morphology’s current position as a field of
research and practice (Whitehand, 2012).  In his
opinion, urban morphology needs to build on its
interdisciplinary relationships; mitigate the effects
of what he terms ‘anglophone squint’ and ‘Euro-
American myopia’; relate the particulars of
individual places to a wider framework of thinking;
give greater attention to comparative studies, not
least cross-cultural ones; pursue more integrated
approaches to urban form; and advance the
relationship between research and practice.  Several
years ago similar priorities spurred representatives
of the Conzenian geographical and Muratorian/
Caniggian architectural schools to pursue experi-
ments involving their respective methodologies.
Some of us began to analyse from our own view-
points and with our own disciplinary instruments an
urban area previously studied by the other school.
We focused on Alnwick and Como, the places
examined in detail by M. R. G. Conzen and
Gianfranco Caniggia in their classic works
(Caniggia, 1963; Conzen, 1960).  The results of
these investigations were presented at the
International Geographical Symposium in Urban
Morphology in Newcastle upon Tyne in 2004
(Cataldi et al., 2004; Conzen, 2004), but the papers
presented were not published and they arguably
merited greater discussion than they were accorded
at the time.  

Carrying out the investigation of Alnwick

entailed the translation into Italian of the text of
Conzen’s study.  This took longer than anticipated.
However, the work of translation enhanced our
awareness of Conzen’s contribution and of the need
to make it known to scholars in our own country.
We are grateful to the publisher, Franco Angeli for
having accepted our proposal to publish the Italian
edition of ‘Alnwick’ (Cataldi et al., 2012) and for
making it possible to present a preliminary view of
it at the recent ISUF Conference in Delft and link it
to the centenary of the birth of Saverio Muratori
(1910-1973).

The tribute simultaneously to these two pioneers
of urban morphology (see also Whitehand, 2012, p.
62) prompts us to speculate about how it was that at
much the same time a geographer and an architect
of the same generation (Conzen was born in 1907,
3 years before Muratori) should quite indepen-
dently of one another publish these exceptional
works.  Not only were they exceptional in their
originality but they had notable similarities in their
principles and methods.  Both were aware of the
limited nature of the various disciplinary
approaches to towns.  Each was also conscious of
the appropriateness of viewing the town as a small-
scale model of the world of human activities.  This
awareness seems to have driven both these scholars
to broaden their horizons, guided by the principle of
connecting particular observations and findings to
more general principles (Conzen, 1960, pp. 3-4).
Hence there is a ‘holistic’ approach in their
methodologies, based on the concern to set within
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a framework the key components that combine to
form the complexity of urban phenomena.  They
shared the same desire for ‘global’ comprehension
that makes their schools of thought compatible.
This could provide the basis for convergence
towards a shared system: a basis for a unified
theory of urban morphology.  Conzen revealed his
awareness of this in the introductory part of his
book, where he notes that ‘our geographical
comprehension of townscapes is hampered by the
lack of a theoretical basis yielding concepts of
general application’ (Conzen, 1960, p. 3).

From this perspective, a role of primary
importance is played by the ‘processual’ viewpoint,
which is unquestionably the soundest, most
consistent common denominator between the two
schools (Conzen, 1960, pp. 4, 9; Muratori, 1967).
However, awareness of the time-spans associated
with urban processes raises the issue of the
interrelationship of past, present and future.  On the
one hand, this involves the ‘historical’ question of
the urban forms of the past as a basis for
understanding those of the present, and, on the
other hand, the ‘architectural’ question that is posed
for those who have to ‘plan’, that is ‘project’
(literally ‘throw forward’), the present forms into
the future.  A fundamental issue for architects is
that it embodies the dialectical interrelationship of
‘reading’ and planning (Whitehand, 2012, p. 61).
Planning has an ambivalent role: it can be
understood and used both as a ‘means’ (that is as a
tool for the ‘reading’) and as an ‘end’ (that is as an
intentional product resulting from the reading).
Those who do not practice as architects can
legitimately find it hard to recognize the role of

planning and its importance in the transformation
process of the man-made environment (Caniggia,
1976).
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Vegetation as a component of urban form
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In Conzen’s formulation the urban landscape (or
townscape) comprises three form complexes – land
use, building fabric and town plan – and their
interrelationship over time.  The town plan, in turn,
comprises the street pattern, plot pattern and
building block plans (Conzen, 1960).

The question arises of how does or should
vegetation fit into this established theoretical and
methodological framework?  This question can be
illustrated by an ongoing debate in the British
planning system.  Does backland development in
urban gardens constitute a desirable contribution to

the policy goal of encouraging development on
previously developed land as part of an overarching
strategy of urban concentration?  While the debate
is in part about maintaining an appropriate level of
green space in urban areas and the need to consider
the biodiversity benefits and other ecosystem
services provided by brownfield sites, it also raises
a wider question of whether a garden is seen as an
integral part of the urban fabric or as something that
has a different, non-urban character.  If it is the
former, as many would argue, then there should be
some identifiable way of incorporating gardens, and
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vegetation more generally, into Conzenian urban
morphology.

Conzen’s studies of Alnwick (Conzen, 1960)
and Ludlow (Conzen, 1988), for example, do not
address vegetation directly.  Open spaces are
identified as a distinct land use and residential
premises as another, although in the latter case
buildings themselves often occupy only a small
proportion of the whole plot.  In the town-plan
analysis of Alnwick the fringe belts of the town are
considered but the focus is on the plot pattern, land
use and building coverage characteristics of these
areas rather than their vegetation.  

Conzen’s theoretical construction of the three
form complexes helps in considering the place of
vegetation.  Conzen (1988) defines two types of
relationships between the form complexes: static
and dynamic.  In the case of the static links, the
hierarchical relationship is essentially spatial such
that ‘the town plan ‘contains’ or harbours, and
through its plot pattern forms the physical frame of,
the land utilisation pattern, and the land use units,
each within its own plot, in turn contain the
building fabric’ (p. 260).  In the static links a
distinction can be drawn between that vegetation
which, like the built fabric, ‘fills’ plots, for example
in parks or residential gardens, and that which was
created to, or continues to, fulfil a linear
demarcation role, for example as street trees or
roadside verges.  In the former case vegetation
occupies the same position in the hierarchy as the
built fabric; in the latter vegetation forms part of the
architecture of the framing town plan.

The dynamic links are based on the different
rates of change of the form complexes in response
to functional demands and are thus temporal or
historical.  In this case, ‘town plan and, to a lesser
extent, urban building fabric show considerable
persistence of forms, usually over many centuries,
compared with land utilisation; thus reflecting
patterns of past landownership and fixed capital
investment’ (p. 255).  Here vegetation would seem
generally to occupy the same hierarchical position
as land use, although where vegetation patterns
correlate with plot boundaries and other
components of the town plan, a greater permanence
in the landscape is likely to reflect that functional
role. 

Using this theoretical framework it is possible to
consider how vegetation is incorporated into the
urban landscape.  Development, at whatever scale,
may entail attempts to create completely new
‘plantscapes’ or involve use of existing vegetation,
for example mature trees along boundaries or as
particular features.  Conzen (1981) considers how

the development of residential accretions by small
building firms tended to preserve irregular field
boundaries as development progressed ‘field by
field’ (p. 115).  It would be interesting to study
whether this ‘cellular or mosaic pattern’ is still
observable in terms of the trees and shrubs that can
be found in the current landscape as well as in
cartographical evidence.  If so, then cues from the
pattern of vegetation in the landscape would tend to
reinforce morphological units.  

Thinking instead about ongoing modification,
particularly at a small scale, an interesting
comparison can be made between the ways
buildings and vegetation change.  Brand (1995)
considers what happens when users take over a
building.  Its construction is over and it is
nominally complete but a new set of processes of
adaptation begins.  In this insight two different sets
of process and agents of change are identified, both
involving human actors.  By comparison, vege-
tation will change both through natural processes
and as a result of human intervention.  Biological
processes will result in the death of individual
plants and their replacement by others.  This may
result in a change in the species composition in a
particular stand of vegetation as a result of
competition or succession, a change in the age
profile of particular species or no discernible
change, as would be the case with yearly processes
of germination, growth, reproduction and death in
annual plants.  Vegetation may, therefore, exhibit
more change than even the Conzenian conception
of land use and there is the potential for vegetation
patterns to generate more variety, and therefore
heterogeneity, in the townscape than is exhibited in
the buildings and uses that occupy the same plots.

It appears, therefore, that vegetation can be
incorporated into a Conzenian approach to urban
morphology.   There are established aspects of
morphological study which could be focused on the
vegetative components of the urban landscape:  for
example, consideration of the impact on vegetation
of extensions and backland developments; the role
of vegetation in creating a sense of place and how
this can inform practice in conservation and design;
and the role of house builders as agents of change
exhibited in the types of ‘plantscapes’ they create.
There are also subjects that have not hitherto
formed part of morphological study that could be
incorporated, such as changing garden practices.
However, this is not necessarily a straightforward
matter: it raises questions of scale, the definition of
change, what conventions are adopted by map-
makers regarding the recording of trees and other
vegetation and how those conventions vary over
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time and between places.  It may be partly for these
reasons that urban morphologists have so far
seldom explicitly considered vegetation as a
component of urban form. 
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Urban form and energy
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In a recent ‘viewpoint’ in this journal it was argued
that three fundamental issues should be on the
urban morphological research agenda for the
present decade (Oliveira, 2011).  One of these was
the development of key cross-disciplinary links
between urban morphology and the various fields
of knowledge studying the city in order to promote
effective integrated research on urban areas. 

Energy plays a fundamental role in today’s
world.  The way urban areas are built has a great
influence on the present and future demand for
energy.  The influence on transport demand is
mainly expressed in trip generation and on built
structures in terms of end uses such as heating,
cooling and lighting.  Despite the undeniable
linkage, scientific research on urban morphology
has remained poorly linked with that on energy.
On the one hand, urban morphology focuses on the
physical stocks of cities and on the processes and
actors shaping them, somehow ignoring the issue of
urban flows.  On the other hand, research on energy
has been adopting sectoral visions of the problem
and has not been able to deal effectively with the
spatial dimension of cities embracing all the
different scales.  The absence of a comprehensive
view has been disabling further advances in shared
knowledge and action on energy efficiency and
urban sustainability. 

Most literature on energy has been addressing
one of two scales of analysis.  At the city scale,
scientific research has been exploring the
dichotomy between compact and diffuse patterns of

urban development, the variations of density (of
built forms and of inhabitants), and the land-use
patterns, connecting these aspects with transport
(including systems management and the
construction of infrastructures).  At the building
scale, recent research tends to cluster around three
main lines of investigation: the establishment of
different frameworks for classifying built forms
(from an urban energy perspective); the design of
innovative methods for estimating the energy
consumption of buildings; and finally, the analysis
of the potential of buildings for improvement.
Despite the remarkable advances achieved at both
scales of analysis, the two communities of
researchers seem to exist in largely separate worlds.
As Batty reminded us, although it might seem
strange, there is hardly any work on connecting
what we know about the size and shape of
buildings to what we know about their location
(Batty, 2008).

However, in the last few years, a number of
studies have started to address intermediate scales
of analysis – between the city, taken as a whole,
and the building, seen as a self-defined entity – that
have been previously ignored, possibly due to the
complexity of environmental processes and the lack
of data.  Osmond (2010), Bonhomme et al. (2011)
and Sarralde et al. (2011) propose a set of tools
that, despite some limitations, do enable researchers
and practitioners to start dealing with the issue of
energy consumption at intermediate scales.  The
first of these papers proposes the urban structural
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unit, a descriptive and explanatory framework that
considers both the stocks and flows – of energy,
information and materials – of the city.  The second
paper offers MUSE as a model to measure the
patterns of energy consumption driven not only by
the characteristics of transport and buildings but
also by a number of features of specific urban
microclimates.  The third paper proposes a model
to measure energy consumption considering not
only the characteristics of urban form but also the
renewable energy potential of cities.  An additional
step is taken by Ratti et al. (2005) and Salat (2009).
Drawing on a quantitative morphological approach
promoted by Lionel March back in the 1960s, Ratti
et al. (2005) use digital elevation models and the
lighting and thermal simulation tool to analyse the
effects of urban texture on building energy
consumption.  Ratti and his colleagues consider the
following parameters in their analysis: built volume
and built surface, passive and non-passive zones,
orientation of façade, urban horizon angle, and
obstruction of sky view.  Following a similar line of
research, Salat (2009) uses a number of
environmental metrics – such as building shape and
passive volume – to explore energy consumption in
different parts of the city.  Both papers present
applications of their methodological proposals in
large European cities.

The development of new approaches, theories,
concepts and methods should offer greater
understanding of the interrelationships between
urban form and the level of energy being used to
maintain contemporary urban systems (considering
both the quantity and the quality of the energy
sources).  It should also inform the debate on
current urban development strategies, promoting
the sustainable use of resources, land and energy as
key ingredients for long-term prosperity.  Finally,
it should enable communication between hitherto
rarely linked research communities, and generate
insights into how to promote new research outputs
for planning practice. 

Among the different issues under discussion in
contemporary debate on cities, energy is certainly
one of the most important.  Rising energy prices,
the urgent need to reduce emissions and mitigate
climatic change, and the large investments that will
be needed to make installations and infrastructures
fit for the future, make urban energy a key
challenge for the present decade.  The inclusion of
a morphological dimension in this debate is
essential.
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Morphological complexity: a response
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Ley (2012, p.79) categorizes fractal morphology as
one of ‘the more exact methods of the natural
sciences’ and, while criticizing geometrical
methods, calls for the use of ‘methods from both

the humanities and life sciences’.  He stresses the
limitations of the sciences that study urban form,
arguing that there is a need to consider the people
and processes shaping urban form to provide ‘full
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understanding’.  I suggest that both physical form
and the processes shaping it should be studied
without either of these aspects in any sense
detracting from the other.  Urban morphology has
been defined as ‘the study of the physical (or built)
fabric of urban form, and the people and processes
shaping it’ (Larkham and Jones, 1991, p. 55).
While one urban morphologist may focus on the
forces that shape urban forms, another may analyse
or classify the resultant pattern, size, length,
proportion, orientation of the urban elements, and
the complexity appearing in the physical fabric of
urban form.  There are, of course, some urban
scientists whose approach simultaneously covers
both physical form and the processes underlying it
(for example, Conzen, 1969, 1988; Larkham, 1988,
2009; Whitehand, 1981, 2001). 

The fractal approach to urban form has the
potential of contributing to both physical and
functional analysis.  For instance, some of the
earlier work by Batty and Longley on measuring
the complexity of urban boundaries of cities, such
as Cardiff, London and Berlin, is purely
geometrical (Batty and Longley, 1994).  However,
some more recent work, particularly that using
cellular automata models to simulate the processes
of urban change and growth, is based on the fractal
nature of urban development and inevitably uses
numerical and mathematical methods to program
the models (Batty, 2005; Batty and Howes, 2001).
Such interdisciplinary methods attempt to merge
the natural sciences (physics, mathematics and
geometry) with the human and life sciences.  Here,
we can suggest that the researchers succeed in
transcending their specific academic disciplinary
backgrounds.  There is also some research that is
taking a socio-economic perspective on measure-
ment and city complexity with no direct focus on
the physical structure of urban form (Byrne, 1998,
2005).  These attempts not only have no ‘disastrous
consequences in urban planning or civic policy’ as
Ley (2012, p. 79) claims, but the advocates of
complexity theory currently believe that this is the
most realistic approach towards which our future
planning should move (Byrne, 2001; Innes and
Booher, 2010; Roo et al., 2012). 

In questioning the use of numerical values for
studying the complexity of urban layouts, Ley
(2012, p. 79) suggests that even a combination of
various arithmetic or statistical parameters will not
reflect the complexity of urban form.  He assumes
that urban form will ‘be reduced to numbers’ in this
way.  None of the urban scientists who have
applied geometrical and mathematical descriptions
to architectural and urban forms, from the

Renaissance to the post-war periods (Lynch, 1960;
Marshall, 2005; Stamps, 2002), intended to reduce
forms to numbers.  Nevertheless, measurement and
geometric analysis have been fundamental to
aspects of urban morphology, especially in the
metrological analysis of plots and settlement forms
(Lafrenz, 1988; Sheppard, 1974; Slater, 1981).
Geometry as a science is a fundamental part of
urban morphology, and mathematical measurement
associated with numbers is an intrinsic part of
geometry.  Quantitative methods provide useful
means of understanding the arithmetic order
underlying physical fabric, but not necessarily the
processes or life shaping it.

The science of complexity stems from two
parallel, but related, scientific developments in
chaos and fractal theories.  While the concern of
chaotic dynamics is the behaviour of complex
systems, fractal geometry provides subtle
perspectives on the study of the forms and
structural complexities of those systems.  The
applications of these new theories to urban form
can be categorized into three main groups:
conceptualizing city complexity (Byrne, 2003;
Portugali et al., 2012); simulating urban growth and
change (Batty, 2012); and measuring urban
physical complexities (Cooper, 2003; Cooper and
Oskrochi, 2008).  Fractal dimension assessment
contributes to the latter application as a sensitive
criterion for measuring and mapping urban physical
complexity. 

The fractal assessment of a range of aerial
photographs can show the changes of complexity
between one neighbourhood and another.  As the
assessed fractal dimension is unique, a fractal
identification code can be formulated for each
neighbourhood (Haghani, 2009).  These codes can
be translated into fractal maps providing a type of
‘morphological fingerprint’ for the area being
examined (Haghani and Larkham, 2010).  In terms
of pattern recognition and identification, the fractal
assessment method can be employed for the
classification of urban patterns based on the level of
the physical complexity underlying their forms.
One of the advantages of the fractal classification
over other methods is that it can provide a
mathematical gauge for classifying urban patterns
wholly independent of the eye of the examiner. 

Another application of this technique is for
analysing change over time.  For instance, if several
photographs of an urban space, an urban landscape,
a street view, or an urban elevation are available
from different periods, the degree of change in
physical complexity over the periods between
photographs can be calculated mathematically.
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This can be useful, particularly when the researcher
needs to assess the degree of physical impact of an
urban intervention on an existing urban fabric.
However, it should be noted that fractal measure-
ment is not an evaluation tool.  As Ley (2012)
points out, an urban layout with a greater degree of
complexity is not of necessity a better layout.  Use
of the fractal dimension is, in fact, a new
assessment tool in the toolbox of urban designers
and decision makers, facilitating measurement of
the degree of change that their proposals may
impose on the physical fabric of an urban
environment (Haghani, 2009).  Other tools are
required to measure the change in socio-economic
complexity of the environment or any other aspects
of human life in the city.

The application of current fractal analysis
methods has limitations.  First, older aerial photo-
graphs are generally available in 2D and none of
the currently-available software programs can
measure fractal dimensions of 3D urban spatial
photographs.  Hence research is limited to 2D
image analysis.  Secondly, the software employed
only performs a binary – black and white – image
analysis.  Therefore, some of the greyscale data
may be missed during examination.  Thirdly,
current fractal analysis software accepts only a
single layer format as its input, and therefore the
program cannot distinguish the difference between
layers of information in an image.  Thus, the
unnecessary data have to be removed manually
from an image before examination, and manual
data removal might be associated with mistakes.
Nevertheless, future research and software
development may overcome some of these
limitations as soon as new technology can offer
more accurate image processing tools.
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Fractal assessment: some questions and comments

Karsten Ley, Fakultät für Architektur, RWTH Aachen, Schinkelstr. 1, 52062 Aachen,
Germany.  E-mail: ley@sbg.arch.rwth-aachen.de

In his response to my plea for interdisciplinary
collaboration among urban morphologists Haghani
(this issue, pp. 60-3) focuses on my concern about
employment of ‘the more exact methods of the
natural sciences [...] in a mistaken or misleading
way’ (Ley, 2012, p. 79) and gives an explanation
for his method of examining morphological
complexity by a fractal assessments of aerial
photographs.  In so doing he is evidently misunder-
standing my position regarding the significance of
geometry and geometrical methods for urban
morphology.  As an architectural historian and
urban planner, geometrical methods are my primary
tools for understanding, envisaging, and examining
urban form (and the same is true for most of my
colleagues).  In stressing his point about fractal
analysis Haghani is claiming a long pedigree of
geometrical and mathematical descriptions in
architecture and urban design ‘from the
Renaissance to the post-war periods’.  I believe it is
unnecessary to re-evaluate the quoted contributions
of Lynch (1960, 1981), Marshall (2005) and
Stamps (2002).  They all represent commonly
accepted and fruitful approaches towards urban
form.  But do they call for the ‘mathematical gauge
for classifying urban patterns’ that Haghani is
suggesting?  
   To my knowledge the use of geometry in the
description of architecture and urban form was
known already in the Bronze Age (see, for
example, the Kassite city plan of Nippur, scratched
into stone, c. 1500 BCE, in the Hilprecht collection
in Jena, or the city of Umma real estate plan, c.
2200 BCE, in the Louvre in Paris).  Geometrical

descriptions were almost concurrent with the
development of cities themselves.  This early
employing of geometry can be explained by a deep
human desire to deal with the complexity of the city
in simplifying quantitative, and sometimes also
normative, ways (for example, in proving
possession).  However, as we know from the Ideal
City of the Renaissance, the widespread attempt to
reverse this by producing a ‘perfect’ geometrical
plan to improve urban quality failed.  This was
despite the intellectual brilliance of authors such as
Alberti, Filarete, and Leonardo da Vinci, whom we
might call urban designers rather than urban
scientists with respect to their urban plans.  

In my Viewpoint I never intended to question
the necessity of geometry in urban morphology nor
the potential benefit of a chaos or fractal approach
to describe urban development (as a matter of fact,
chaos theory is fundamental to my theory on how
we perceive and understand urban form: see Ley,
2009).  I do, however, insist that the complexity of
urban form, which is always related to the
complexity of urban life, cannot be fully described
by mere quantitative methods.  The anxiety that I
expressed in my Viewpoint was that some people
might seek to determine the complexity of urban
patterns with a complex method to obtain simple
numerical values without due caution about how
these numerical values might be perceived and
employed by third parties.  Haghani’s response
unfortunately adds to my anxiety.  On the one hand
he states that ‘fractal measurement is not an
evaluation tool’, but on the other he advocates, in
the same paragraph, that the use of the fractal
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dimension is ‘a new assessment tool in the toolbox
of urban designers and decision makers’.  

It troubles me that Haghani is advertising fractal
classification of urban patterns, especially to
politicians, as a method ‘wholly independent of the
eye of the examiner’.  What he is actually
examining is not urban spaces, urban landscapes,
street views or urban elevations but two-
dimensional photographs, which represent only
random imagery of real urban form.  In his
response he does not indicate the method of
choosing these photographs: the time, or season in
which they were taken; whether they were taken in
a standardized manner as part of a scientific
documentation, from the same distance and the
same angle; or how the study areas, especially their
boundaries, were determined.  May I repeat from
my viewpoint: ‘It is necessary to set out clearly the
scientific aim of the endeavour and make clear that
the categories and criteria involved are inherent in
the study rather than the study object’ (p. 79).
What is the aim of a fractal assessment of
photographs?  

Haghani refers to two aspects of his particular
assessment of complexity: the synchronic
comparison and the diachronic comparison.  The
first is to help classify urban patterns; the second to
assess the physical impact of an intervention on
existing urban fabric.  However, what shall we have
found out after these assessments, once we come to
the conclusion that a certain neighbourhood is more
complex than another one or that a certain design
proposal for a neighbourhood will not change its
‘morphological fingerprint’?  Stamps (2002, p. 178)
states that ‘from a practical point of view, the
implication is that fractal structure may not be an
effective design principle for cityscapes’.  Haghani
himself agrees that ‘an urban layout with a greater

degree of complexity is not of necessity a better
layout’.  This leaves me puzzled.  

With respect to the intention of my viewpoint, I
am puzzled too by Haghani’s suggestion that ‘both
physical form and the processes shaping it should
be studied without either of these aspects in any
sense detracting from the other’.  He seems to be
splitting up urban morphology into two: on the one
hand form and on the other processes.  This fits ill
with his own quotation of Larkham and Jones’s
definition of urban morphology (1991, p. 55) as
being the study of ‘the physical (or built) fabric of
urban form, and the people and processes shaping
it’ [my emphasis], which I should like to take as
support for my plea for a combined approach and
interdisciplinary research in urban morphology.  I
would thus hope for a friendly, co-operative and
interdisciplinary discussion of the fractal
assessment of urban patterns.    

References

Larkham, P. J. and Jones, A. N. (1991) A glossary of
urban form Historical Geography Research Series 26
(Institute of British Geographers, London).  

Ley, K. (2009) The urban matrix: towards a theory on
the parameters of urban form and their interrelation
(Freunde des Reiff, Aachen).  

Ley, K. (2012) ‘What is an urban morphologist?’, Urban
Morphology 16, 78-80. 

Lynch, K. (1960) The image of the city (MIT Press,
Cambridge, MA). 

Lynch, K. (1981) A theory of good city form (MIT Press,
Cambridge, MA)

Marshall, S. (2005) Streets and patterns (Spon, London).
Stamps, A. (2002) ‘Fractals, skylines, nature and

beauty’, Landscape and Urban Planning 60, 163-84.

PNUM 2013: Urban form in territories of Portuguese heritage 

The Annual Conference of the Portuguese Network
of Urban Morphology (PNUM) will take place in
the old city of Coimbra, Portugal on 27-28 June
2013.  It will be hosted by the Department of Civil
Engineering of the University of Coimbra, in
collaboration with the Centre for Territory,
Transport and Environment of the Faculty of
Engineering of the University of Porto, with the
participation of the Association for the
Development of Civil Engineering.

     The conference will bring together national and
international experts on urban form, particularly
those engaged in research on the vast and rich
urban heritage left by the Portuguese in all
continents over more than 5 centuries

The organizers and the Council of PNUM invite
participation in the conference by interested
academics and professionals.  For more information
see the conference website at http://www.pnum
2013.dec.uc.pt/.
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