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Abstract 

The urban landscape is the result of a cumulative, historical stratification process, in which urban entities acquire formal 
and physical aspects that reflect the cultural and social functioning codes of the precedent periods in the city’s formative 
process. Within this perspective, the concept of Morphological Regions and the method of Morphological 
Regionalisation, stand out as very important contributions to the study of the historico-geographical structure of the 
urban landscape. Central to that method, is the understanding of the way in which urban landscapes are structured: the 
existence of unitary areas which comprise an individualized combination of the three basic form complexes – namely the 
town plan, the building fabric and the land and building utilization — delimited by their degree of internal morphological 
similarity. However, from a methodological point of view, the identification of such areas (or morphological regions) 
remains based on qualitative visual analysis and on the personal expertise of the analyst. We propose to address the 
method of morphological regionalisation from a quantitative perspective, based on typological descriptions of urban 
form components derived by algorithmic means. The paper identifies and addresses the underlying premises of the 
method of regionalisation, arguing that its qualitative procedures can be translated into quantitative and objective 
parameters, through multi-variable geometric descriptions of urban form in GIS and through statistical clustering 
techniques. We attempt to contribute to the construction of a more robust method of morphological regionalisation, 
supported by a systematic and quantitative approach, applicable to large-scale comparative analysis of contemporary 
urban forms, which often elude previous historical typologies.  

Keyword: morphological regionalisation, classification, typomorphology, GIS. 

Introduction 
The core concept of morphological regions, also termed townscape region or morphogenetic region, was 

formally conceived by Conzen in his studies about the historical city of Ludlow (UK) in the late 1980’s (Conzen, 

1960, 1988, 1975). The method of morphological regionalisation is one of the most integrative approaches 

in the classic conzenian theory. By integrative we mean that the delimitation of Morphological Regions 

derives and is informed by other Conzenian concepts, both directly (as in the case of plan units), and indirectly 

(as in the notions of fringe belts and the burgage cycle). In addition to that, the emphasis of the concept is 

on the integration of landscape elements and how they constitute a pattern rather than the bits and pieces 

of individuals sites and buildings: it is a matter of ensembles. Therefore, the method of morphological 

regionalisation articulates an analytical approach to investigate how urban landscapes have developed 

historically and doing this in a manner that its informative basis can be incorporated into the various 
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processes of decision-making about urban conservation, planning and designing activities (K. S. Kropf, 2012; 

Larkham & Morton, 2011; Oliveira & Yaygin, 2020; J. W.R. Whitehand, 2009). 

The traditional method of morphological regionalisation within Conzen’s classical theory, is, in its essence, a 

method that classifies urban form components according to their typomorphologies. From a theoretical and 

argumentative perspective, this paper identifies and addresses this underlying premise of the method of 

regionalisation, arguing that its qualitative procedures can be translated into quantitative and objective 

parameters, through multi-variable geometric descriptions of urban form in GIS and through statistical 

clustering techniques (Berghauser Pont et al., 2019; J. Dibble et al., 2019; Jacob Dibble et al., 2015; Gil et al., 

2012; Larkham, 2019; Serra et al., 2017).   

We draw on this perspective to contribute to stable assessments of urban form through quantitative and 

systematic means, providing sound methodological and operational basis to classic concepts and theories in 

urban morphology (J. Dibble et al., 2019; Jacob Dibble, 2016; Fleischmann et al., 2020). The historical 

perspective of the city is acknowledged to be a key point in the traditional studies, and the comprehension 

of such aspect can be further improved by the introduction of the new available techniques aligned with 

classic concepts and theories. This integrated approach can foster meaningful findings in urban morphology 

and planning: not only a sound basis of comparability, but also to unveil the measurable characteristics of 

urban form allowing urban designers and planners to interpret them when implementing solutions for the 

improvement of existent flaws in urban structures. Therefore, we attempt to contribute to the construction 

of a more robust method of morphological regionalisation, supported by a systematic and quantitative 

approach, applicable to large-scale comparative analysis of contemporary urban forms, which often elude 

previous historical typologies.  

The Concept of Morphological Regions  
According to Conzen’s perspective, Morphological Regions (Conzen, 1960, 1988, 2004, 1975; Oliveira & 

Yaygin, 2020) are based on the identification of the way in which the urban landscapes are structured: the 

existence of unitary areas which comprise an individualized combination of the three basic form complexes, 

namely the town plan, building fabric and land and building utilization, delimited by the degree of 

morphological similarity of the spatial configuration of urban form components (Conzen, 1988, p. 255), “ 

imparting a morphogenetically induced regional structure to the townscape, […] and more directly through 

the emergence of varying localized mixtures of forms belonging to different historical periods (period-specific 

forms)”.   

The term ‘mixture of forms’, possibly interpreted as ‘patterns’, has as scientific assertion express the notion 

of an underlying regularity or, the repetition of elements in a predictable manner. The existence of these 

regularities or patterns, which withholds an underlying mathematical structure, is in fact what supports the 
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human understanding about complex elements in nature or human made designs. When analysing the 

physical regularities of the urban environment, Alexander (1965) explains that a city comprises an infinite 

number of overlapping patterns at all scales of resolution, what he referred to as a semi-lattice structure, 

rather than a tree-like system. Therefore, what we infer here is that although the urban form withholds high 

complexity within its spatial arrangements, there is an inner mathematical order (patterns) present in the 

urban space organisation (Fleischmann et al., 2020). Based on that, our focus is on the recognition and 

description of the patterns in urban form and their assemble according to a degree of similarity.  

The recognition of the physical patterns of the city by qualitative and visual means has structured the method 

of morphological regionalisation in the past three decades. The classic method developed by Conzen in 

Ludlow (1988, 2004) has been replicated and adapted to new applications within different geographical 

contexts by urban morphologists. Some of these studies have explored the significance of such patterns in 

terms of urban planning and coding (Gu, 2014; K. Kropf, 2017; K. S. Kropf, 1995, 1996, 2012) and area-based 

conservation planning (Barret, 1996; Bienstman, 2007; Larkham & Morton, 2011; J W R Whitehand & Gu, 

2007). These two topics will be briefly addressed in the following section to demonstrate the potentialities 

of integrating planning practice and conservational plans with the theoretical concept of morphological 

regionalisation.  

Applications to Urban Planning, Urban Design and Heritage Conservation  

How observable forms (i.e. streets, plots, buildings, spaces among other features) are articulated represents 

a fundamental source of aesthetic stimulus, historical information, and practical orientation towards the 

study of the physical structures of cities. As expressed by Gu (2019), analysing city form according to areas 

of morphological patterns is, in one hand, implying the investigation of how urban landscapes are composed 

and, in the other hand, a fundamental part when planning, design and adding to that existing urban 

landscape. The most recent explorations regarding the application of the conzenian notion of Morphological 

Regions, and the classification of urban form into morphological types, in urban planning are mainly related 

to the improvement of traditional urban zooning techniques, urban design guidelines, as well as sustainable 

planning, and adaptive/resilient spatial structures (Gu, 2014; K. Kropf, 2017; K. S. Kropf, 1996; Wang & Gu, 

2020; J. W.R. Whitehand, 2009; J. W.R. Whitehand & Gu, 2010; Jeremy W.R. Whitehand et al., 2011; Jeremy 

W.R. Whitehand & Gu, 2007).  

The case of morphological coding presented by Kropf (2012) reveals the use of physical form arrangements 

(i.e. typomorphologies) as a boundary organizing principle of urban zoning (Figure 1. A). The procedure which 

resulted in the generation of such codes which allowed the prescription of coherent urban form divisions, 

analysed the city through the lens of a historico-geographical construct, acknowledging the spatial dynamics 

and the ‘patterns mosaic’ which rightfully constitutes the city.  
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A similar process of urban landscape characterization through the development of morphological codes 

within a planning system is also illustrated in the study of a suburban area of Auckland, New Zealand by Gu 

(Gu, 2014, 2018). Similarly to Kropf (2012), Gu (2014) presents the idea of morphological coding (Figure 1. B) 

through an evolutionary approach to the structure of urban form and the delimitations of what the author 

calls ‘urban landscapes units’ (Conzen, 1988). Another cross-cultural application of the approach of 

Morphological Regionalisation was carried out by Whitehand and Gu (2007) in a historical area of Beijing, 

China (Figure 1. C). What differs this study from the previous one, apart from the obvious geographical 

aspect, is the fact that rather than exclusively supporting planning decisions, the key purpose of the findings 

was to demonstrate the way in which an understanding of urban areas as historico-geographic entities can 

strengthen the theoretical basis of urban conservation.  Therefore, following Conzen’s footsteps, the 

analytical method of Morphological Regionalisation was carried out at the Zhishanmen area, a zone which is 

not extensive, but withholds great historical and touristic importance.  

 
Figure 1.  (A) Extract from the draft zoning plan for the revised Asnières-sur-Oise PLU showing main and local sub-zones 
in the centre. The main sub-zones are defined primarily by the plot pattern, plot types and building types (Kropf 
2012:174). (B) Urban landscape units of central Parnell, Auckland (Gu, 2014, p. 168). (C) The Zhishanmen area: urban 
landscape units (J W R Whitehand & Gu, 2007, pp. 656–661).  

Considering these case studies provided by the literature, we are presented with applications of the methods 

of morphological regionalisation in city planning, urban design and conservation, which essentially delineates 

an analytical method to perform the classification of urban fabric into morphological types (i.e. morphological 

similarity analysis of urban patterns).  It does not go unnoticed, however, the need for clarification in the 

methodological procedures of the studies reviewed here. The details of the morphological descriptions and 

classification were delivered through observations and the analyst’s inductive reasoning based on disciplinary 

expertise. In such aspect, the studies do not provide a set of neat guidelines or well-defined instructions to 

be reproduced. Additionally, the authors are faced with problems of qualitative analysis genre in cities (Jacob 

Dibble, 2016): limited visual observations of urban patterns, which directly implicates in the generalization 

and reproducibility of the process, in conjunction with the investigation or larger areas. In the next section 

will introduce an alternative methodological approach to Morphological Regionalisation from a theoretical 
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perspective, by means of quantitatively describing urban form types and the use of digital platforms to 

visualize and explore an operational method of Morphological Regionalisation.  

Revising Morphological Regions  
The concept of Morphological Regions and the method of Morphological Regionalisation is a theoretical 

framework of investigation that results from a cumulative process of research, stemming from the classical 

studies developed by Conzen (Conzen, 1960, 1988, 1975) to contemporary applications (examples in the 

previous section). In this section, we present a chronological review of these key studies in the literature of 

morphological regions, to identify the fundamental premises of the method of morphological regionalisation. 

The identification of such premises is instrumental to the objective of operationalizing the method. There 

have been several applications of the method of morphological regionalisation within the classic framework 

proposed by Conzen, however, the challenges in the selection of these methodological steps are that such 

procedures are not often explicitly demonstrated (e.g. well-defined instructions).   

Oliveira and Yaygin (2020) suggests  that the evolution of the concept of Morphological Regions and of the 

method of regionalisation, might be divided into three main phases. The initial phase (1960-1989), 

contemplates the definition of the concept and method within Conzen’s classical studies of Alnwick and 

Ludlow, two British historical towns (Conzen, 1960, 1988, 2004, 1975). The second phase, defines the period 

of share and discussion of the regionalisation framework, mainly through papers and PhD thesis supervised 

by Whitehand from 1989 to 2007 (Baker & Slater, 1992; Barret, 1996; Bienstman, 2007; Jones, 1991; K. S. 

Kropf, 1996; J W R Whitehand, 1989). Within this period, the applications of the method of morphological 

regionalisation were overwhelmingly placed in European cities. Lastly, the third phase comprises the 

exploration of the application of the method of regionalisation in different geographical contexts, in which 

China has been the locus of many investigations (Gu, 2014, 2018; J. W.R. Whitehand, 2009; J W R Whitehand 

& Gu, 2007). The revision of the concept and method of Morphological Regionalisation presented in this 

section is based on the key studies of the first and second phase, namely Conzen’s classical works and the 

thesis supervised by Whitehand, since they develop a systematic effort to explain the main criteria supporting 

regionalisation within the referential framework of Conzen’s introductory papers (Conzen, 1960, 1988, 1975).  

The three studies developed by Conzen over three decades represent a major contribution to the Urban 

Morphology field, mainly in terms of the progressive construction of a body of knowledge and theoretical 

framework. Specifically, Conzen provided solid conceptual basis to the concept of Morphological Regions 

through the application of the method in two historical cities, Alnwick and Ludlow, from which we might 

draw three fundamental premises (summarised in Figure 2): 1) the classification of urban form components 

into types (e.g. typomorphologies), as the basis to delimitate the individual maps of units and the composed 

maps of morphological regions; 2) the types represented in the individual maps (i.e. the three form 

complexes) are referred as units. The construction of the hierarchy of units is based on the gradual 
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morphological similarity of these types, in which ‘higher orders’ encompass less homogeneous types, and 

the lower orders represent more similar types (e.g. distinct types); 3) the reconciliation of boundaries of the 

individual units to produce the composed map of morphological regions, reflects the hierarchy of the three 

form complexes: higher orders represent the morphological units of the plan, and the intermediate and lower 

orders the types of the building fabric and land use.    

 

Figure 2. Diagram of the three fundamental premisses of the method of morphological regionalisation. Organized by the 
author.  
 
Based on this framework stablished by Conzen, the work of Barret (1996) is the first application of the method 

of morphological regionalisation to a large city. The main contributions of this work to the regionalisation 

framework are methodological in nature, in which the author constructs a set of orientations to delimitate 

the units in individual maps and in the composite one, describing morphological regions. Beginning with the 

maps of the plan units, comprising streets and plots (buildings were not used in the analysis), Barret (1996, 

p. 120) explicitly distinguishes the attributes for the qualitative classification of the town plan into units. 

Those are much related to the idea of morphological type, through the formal assessment of the urban form 

components in a diachronic perspective and its categorisation into morphological classes (e.g. 

typomorphologies) according to qualitative attributes, such as period of origin, orientation, and shape.   

The methodological procedures developed by Barret (1996) were very close to Conzen’s work on Ludlow 

(Conzen, 1988, 1975). However, the work of Bienstman (2007) is perhaps the most exhaustive investigation 

regarding the conceptual and methodological framework of Morphological Regionalisation for the purpose 

of townscape management. Bienstman (2007) explicitly puts forward the idea that the identification of 

morphological types (or patterns) is the initial step towards the composite map of morphological regions. 

Therefore, the base map of each form complex represents the identification of the morphological types of 

the town plan, building fabric and land use in a non-hierarchical representation.  

Results and Discussions  
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The methodological details presented in the literature review allow us to draw some important conclusions 

regarding the underpinnings of the method of regionalisation: specifically, the structural types of the urban 

landscape, is the core premise of the method of morphological regionalisation. Once these types are 

identified, they can be logically classified according to their morphological similarity (or homogeneity), which 

is the hierarchical representation in plan units and building fabric units. In turn, this hierarchical classification 

of types units is then merged into a composite of regions, where the types of plan units represent higher 

ranks, while building fabric and land use types comprise the lower ranks.  

Stemming from this premise, we propose that the structural typomorphologies of the urban landscape can 

be described by quantitative means and classified according to quantitatively-defined morphological 

parameters employing clustering techniques derived by algorithmic means (Berghauser Pont et al., 2019; 

Colaninno et al., 2011; Dong et al., 2017; Gil et al., 2012; Marshall, 2005; Quan, 2020; Serra et al., 2017; 

Steiniger et al., 2008; Ye & Van Nes, 2014). Clustering methods are iterative processes, based on the 

measurements of similarity or dissimilarity (also referred as homogeneity) between observations or 

variables. The acknowledgment of the relevance of these clustering techniques to urban morphological 

research is quite recent, but of growing interest among researchers. The use of clustering algorithms allows 

the analysis of the complex urban environment from different angles simultaneously, categorizing and 

summarizing the relationships between its components without losing grasp of the big picture. In recent 

urban studies, more specifically the ones of morphological scope, we find reviews of the application of data-

clustering techniques within a typomorphological  approach, ranging from the unsupervised definition of 

local typologies at the neighbourhood level to the city scale, and even at the worldwide  level of analysis 

(Berghauser Pont et al., 2019; Bobkova, 2019; Boeing, 2017, 2019; Colaninno et al., 2011; Jacob Dibble et al., 

2015; Dong et al., 2017; Gil et al., 2012; Jochem et al., 2020; Moosavi, 2017; Quan, 2020; Serra et al., 2017; 

Song et al., 2021).  

Within the framework of this research, clustering techniques of unsupervised nature (i.e. hierarchical and 

non-hierarchical algorithms) and its representation in GIS platform are central to our approach. Following 

the methodological structure of the studies mentioned throughout this section, the quantitative dimension 

of the proposed research will follow similar procedures. We specifically focus on the selection of classification 

attributes of  geometric character, which will be based on an extensive literature review of urban 

morphological quantitative descriptions (Fleischmann, 2017; Gil et al., 2012; Jochem et al., 2020; Moosavi, 

2017; Quan, 2020; Schirmer & Axhausen, 2019; Serra et al., 2017).  

Conclusions  
This paper stablishes the initial steps regarding the operationalization of the method of Morphological 

Regionalization. We therefore expect that the quantification of Morphological Regions will set basis for a 

sounder understanding of urban areas, through the recognition of specific morphological patterns, resulting 
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in descriptions, but perhaps also in prescriptions, of such patterns. By pursuing this combined strategy, apart 

from the objective translation of the measures to identify the regions, we also aim to conceive a set of 

procedures that can be read algorithmically and provide a methodological support to morphological 

regionalisation with empirical reproducible outputs and procedural rigour.    

In planning practice planners would be provided with further understanding about the morphogenetic 

process in cities: how socio-economic, political, and even individual forces intersects the diverse and complex 

spatial configuration of contemporary urban forms. Within the recurrent debates about fine-grained 

adaptive/resilient spatial structures and prosperity, safety and social cohesion, there is no doubt that 

adaptability and resilience are spatial preconditions for the continued evolution of urban systems. 

Nevertheless, this adaptive urban process must be systematically addressed if we are to align economic 

growth with social equity. In view of such, a rigorous approach towards an evolutionary analysis of urban 

form now, more than ever, is relevant in interpreting its future trajectories (Batty, 2010; Jacob Dibble et al., 

2015).  
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