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Urban morphological characters have implications for town-plan regionalization but have
received little attention. This paper systematically reviewed urban form aspects, built form
and morphological characters. The review highlighted built form is a reference aspect that
coordinates other aspects of urban form and contains hierarchical plan-element complexes.

Such complex relationship within the built form is vital to give urban form its morphological
characters. Since urban morphological characters regionalize town plans, this role merits more
study to establish relationships among morphological characters, town-plan regions, and
sustainable development. There is also a shift to study town-plan regionalization in support
of urban landscape management.

Introduction

Urban form is among the misunderstood concepts in
urban morphology because itis seen as constituting only an
urban area’s physical or built elements on one hand [1], [2],
[3] and as comprising physical and non-physical features
on the other hand [4], [5]. In addition to this reason, the
conceptis considered synonymous with urban morphology
in some quarters [6], [7], [8]. Poon et al. [3], for example,
mentioned explicitly that urban form appears complex
and contains several physical components. This definition
tends to limit its usage, thereby ignoring its complexity.
Therefore, this concept’s view of comprising both physical
and non-physical constituents presents a more adequate
basis for understanding urban form.

Regarding this, Kropf [4] provided three broad
categories (based on spatial, human-spatial, and temporal
relations) in which eleven urban form aspects reside (see
Section II). Among the fundamental urban form aspects
is the built form, which constitutes the physical features
and is also called the built environment [9], [4]. Also, it is
considered a reference aspect that coordinates the other
aspects [4]. Since several morphological characters appear
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within the built form, they play an importantrole in town-
plan regionalization. They are patterns that define the
built form and present its unique nature. However, their
emergence and evolution, and how they shape the town
plan into regions have received little attention in urban
morphology. Urban morphological characters are the built
form’s important features. Understanding how they emerge
and evolve has implications for regionalizing the town plan.

Therefore, this paper aims to systematically review
how urban morphological characters emerge and evolve
and their role in town-plan regionalization. Answers to
the following questions will help to achieve this aim: (1)
What are the aspects of urban form, and why is the built
form significant? (2) What are the built form components,
and how do they describe its morphological characters?
(3) What distinct morphological characters emerge and
evolve when these components interact? (4) What is the
future agenda on urban form research?

Subsequently, Section I describes the method:
systematic literature review. Sections II-IV are the
qualitative synthesis: (1) urban form aspects; (2) built
form and its significance as a reference aspect; and (3)
morphological characters and their emergence and

© 2022 Author(s). This is an open access article licensed under the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0/).
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evolution in built form, respectively. While Section V
discusses the role of urban morphological characters in
town-plan regionalization, the final section provides the
conclusion and future research agenda.

I. Method
A. Systematic Literature Review Process

This study employed a systematic literature review
process as illustrated in Figure 1 (Fig. 1). This approach
involved four stages (identification, screening, assessment
and inclusion) based on Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) [10].
Firstly, in the identification stage, a search was conducted
utilizing a broad topic and the Boolean operators as follows:
“urban form” OR “urban morphology” search by article title
and publication date from 1 January 2015 to 22 September
2020 in Scopus and Web of Science (WoS) databases. This
returned 1059 research and review articles (n = 559 from
Scopus and n = 500 from WoS), which were then further
limited by keyword search within the results.

The keywords employed were “aspect*” (n = 181),
“built form” OR “built landscape” OR “physical
landscape” OR “physical form” OR “spatial form” OR “built

environment” (n = 387), “morphological characters” OR
“morphological character areas” OR “morphog*” (n=13),
“town plan” OR “ground plan” OR “town-plan element*”
OR “ground-plan element*” (n = 32), “urban landscape” OR
“townscape” AND “town plan” AND “building fabric” AND
“land and building utilization” OR “land use” (n = 158), and
“morphological region*” OR “town-plan region*” (n = 101).
Overall, this stage returned 550 and 322 articles from
Scopus and WoS, respectively, to provide a total of n =872
articles.

Secondly, the screening stage involved the duplicate
removal and screening of articles. After duplicate removal,
436 articles were included. Furthermore, these articles
were screened considering their titles’ relevance and
abstractinformation. Therefore, 248 articles were included
while 188 were excluded.

Inthe third stage, the 248 full-textarticles were assessed
based on their relevance and contribution to this study, and
160 full-text articles were excluded for not meeting the
eligibility criteria. These criteria were: (1) relevance to the
topic “built form” in the urban form or urban morphology
context; (2) relevance to the topic “urban morphological
characters” in the built form context and its components;
(3) full-text article accessibility; and (4) full-textarticle in
Scopus or WoS indexed sources. Finally, 88 articles were
included in this qualitative synthesis.

Topic search (Limited to article titles and publications
from 1 January 2015 to 22 September 2020):
“Urban form” OR “urban morphology”
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Fig. 1. Stages of the systematic literature review protocol [developed by authors].
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B. Keyword Occurrence

Figure 2 shows the article distribution by keyword
occurrence. The urban form had the highest occurrences
ofthe 88 articles reviewed. It was sometimes interchanged
with urban morphology. The built environment (mostly
interchanged with “built form,” “built landscape,”
“physical form,” or “spatial form”) had the next highest
occurrence with about 70 articles. However, keywords like
morphological characters and morphological regions or
regionalization showed the lowest occurrence with less
than 5 articles each.

Figure 3 shows the frequency of keyword occurrence
in articles by year. The urban form occurrence frequency
rose from about 100 in 2015 to approximately 1300 in
2019 and reached 1200 in 2020. Also, urban morphology
and the built environment exhibited similar patterns. The
urban morphology occurrence frequency rose from 41 in
2015to 255in 2019 and attained 216 in 2020. For the built
environment, it increased from 42 in 2015 to 361 in 2019
and achieved 82 in 2020. Although Figure 3 indicates a
drop in some keyword occurrences in 2020, as mentioned
above, it only applied to data from January to September.
However, other keyword occurrences indicated little or
no changes, which were all below 200 from 2015 to 2020.
Morphological characters and morphological regions or
regionalization, in particular, showed very low occurrence
or even non-existence during these years.

Morphologicalregion* D 2015
Built landscape 2016
Ground plan ] [] 2017
Morphological characters || i 2018
Townscape ([ [ 2019
Spatial form ([ [ 2020
Town plan |[EFE]
Physical form |0
Built form | [T
Urban landscape | | [T
Urban morphology | [ ]
Built environment |i [T
Urban form [ [ [0 [ 1
0 20 40 60 80 100

Fig. 2. Distribution of reviewed articles by keyword occurrence
[developed by authors].

Il. Urban Form Aspects

This paper focuses on the notion that urban form
constitutes both physical and non-physical elements.
Some studies, for example, Bielik et al. [11] and Dibble et
al. [12], expressed this notion. Considering this notion,
Kropf [4] gives a comprehensive list of the urban form
aspects. Therefore, this list is utilized as the organizing
principle in this section. Eleven aspects are identified
based on three relation types: physical constituents’ spatial
relations (spatial aspects), human-physical constituent
interrelations (spatiotemporal aspects), and temporal
relations or temporal aspects [4], [13].

C. Spatial Aspects

Based on physical constituents’ spatial relations, the
site or natural environment and built form are considered
urban form aspects. While the unaltered physical element
combinations forming a place and their relationship
patterns belong to the natural environment and can be
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Fig. 3. Frequency of keyword occurrence by year from 2015 to
2020 in the reviewed articles [developed by authors].
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viewed as a built form substrate [4], [13], the human-
transformed physical elements embedded in the natural
environment and their relationships comprise the built
form [4], [13], [14]. This review reveals some studies that
consider these aspects together with or separate from
other aspects.

1. Site or Natural Environment: The natural environment
is the unavoidable setting from which urban form is
essentially shaped; urban form tends to emerge and
evolve when the natural environment is transformed in
response to certain conditions in a specificlocality [13].
The elements that make up the natural environment fall
into geological, topographical, hydrological, biological
and climatic categories [4], [15]. These elements form
the starting point for analysing the urban form. However,
these elements do not exist in isolation. Green space, for
example, is provided in many cities to play an important
role in maximizing the benefits of urban living while
minimizing its negative effects; these natural urban
areas can provide ecosystem services such as carbon
sequestration, aesthetic pleasure, flood mitigation and
on-site pollination [16].

2. Built Form: This belongs to the urban landscape [17]
that Conzen [18] referred earlier to as the townscape.
Town plans, land-use patterns and building fabrics
comprise the urban landscape [15], [19]. As the town
plan is subdivided into plan-element complexes (street
system, lot pattern and building pattern) [13], [20], the
basic built form elements are the streets, lots, buildings
and open spaces [14], [21]. Certain studies appear to
use urban form instead of built form [22], [23], which
creates ambiguity [14] in understanding the two terms.
The built form remains this review’s fulcrum because it
is the reference aspect that connects all other aspects as
discussed in Section III.

D. Spatio-Temporal Aspects

Based on interrelations between human and physical
constituents, six aspects are identified:

1. Activity, Function, or Use: Function or use refers to
people’s activities that give rise to and are accommodated
by certain built landscape constituents. This can occur in
two ways: occupation and movement [4]. Garnica-Monroy
and Alvanides [24] undertooka study aimed atinvestigating
spatial accessibility index potential that will benefit the
greater resident population in Mexican cities. The study
on spatial accessibility was based on research that touched
on the two concepts (occupation and movement) under the
function or use aspect. Spatial accessibility is the physical
access measured from the residences’ locations to public
goods and service destinations [24].

2. Sociocultural and Economic Context, or Local Culture:
This is the way various functions and activities interact
and are combined over abroader area [13]. To understand
urban form and apply it judiciously, a study has to be
positioned in a definite context to clearly describe, explain
and apply the issues associated with its aspects [4]. For
example, in the research by Hosni and Zumelzu [25], an
empirical case study was undertaken to evaluate the
public spaces’ quality based on the users’ perceptions. The
study used the nodal concept as a sustainable urban form
dimension defined by its size, level and type [25] to arrive
atanew perspective for better design. This aspect entails
recognizing the tenets, notions and intentions of the larger
population and the ensuing cultural behaviours, structures
and technology that they produce [4], [26].

3. Control: This involves a link between individuals or
groups and aland area [4]. This relationship occurs due to
full or partial ownership, which could be either by social
convention or physical occupation [4], [13]. Control has
legal precedents in the land tenure system, which can
be in the form of leasehold, occupation, total ownership,
regulation or sovereignty [4]. The land tenure system has a
connection with the lot system [27]. This aspect has played
a vital role in shaping the urban form as it emerges and
evolves over time.

4. Intention or Design: This aspect is interlinked with
control. The type and degree of control [4] play important
roles in determining what goes on the land, thereby
influencing the building designs or features in the urban
area. “Design features are related to how pleasant the
urban environment is, thus indicating the potential for
using soft modes instead of motorized ones” [28, 359].
While socioeconomic, political and psychological changes
influence the environment, the physical spatial features
are produced through design and planning processes
[29]. This aspect has diverse connotations, as the urban
morphology field is interdisciplinary in nature [30].
Intention or design cuts across different fields depending
on the context scale, detail and resolution level expressed.
To challenge the existing spatial and social conventions,
openness, transparency, interconnection and mobility
infuse design [29]. When any urban feature design is
finalized, its actualization through construction is next.

5. Construction: This is the design implementation process
torealize the physical features [4], [13]. According to Kropf
[13,116], construction is about “modifying or constructing
a built form”. Subject to how elaborate and complex the
cultural context is, the construction process can cover some
steps, with each presenting possible conditions and limits
for built form formation [4]. Having assumed land control,
decided on the intention and finalized the design for a
project, the next actions may involve statutory approval,
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resource acquisition and the construction process [4]. This
aspectplays avital role in the urban form’s emergence and
evolution because itis the most noticeable process involved
in modifying the built form.

6. Perception: Another aspect that has received research
attention in recent times is perception. This is the
psychological and physiological experience or reaction
of being in an area and the sense or image retained in
memory [13]. Perception feedback, as the fundamental
relationship between human and physical features, enables
humans’ interaction with the environment, resulting in
adaptive behaviour [4]. In his work, Lynch [31] sets the
tone for research into this aspect. He mentioned that
“most often, our perception of the city is not sustained,
but rather partial, fragmentary, and mixed with other
concerns”. “Nearly every sense is in operation, and the
image is the composite of them all” [31, 2]. After Lynch’s
seminal work, several works on perception and cognition
in the built environment were undertaken. For example, the
relationship between public spaces and users’ perceptions
hasbeen evaluated [25]. Studies on perception can loosely
be categorized into “cognition, city image and memory,
emotional effect, and interpretation and meaning” [4, 32].

E. Temporal Aspects

Temporal relations are short-term recurring changes
in activity patterns as well as long-term natural and built
environment transformations thatare primarily described
using multiple points in time [13], [32], [33]. Based on these,
three aspects [4], [30] are identified:

1. Natural Resource Flows include daylight [34], energy
[2], air and its quality or movement [35], [36], the water
system [37] and solar radiation [38]. While the natural
environment settings essentially extend to the global
positioning system and the earth’s movement within the
solar system, several likely energy sources can be recapped
inrelation to an energy account, including direct solar and
geothermal energy sources, which generate the resultant
hydrological cycle, wind and tidal energy types from alocal
standpoint [4]. This aspect, along with human-induced
resource flows, plays a temporal role in shaping the built
form, and vice versa.

2. Human-Induced Resource Flows have to do with
information, goods, energy and waste movement [13], [39].
Itis crucial to fully recognize that the built environment’s
existence depends on steady human resource flows
[4]. Humans design the built form to influence certain
indicators like building type, density, neighbourhood
layout and landscape elements [40] to control resource
flows for climatic control [41]. It is important to note that
this aspect is intertwined with all other aspects because

human metabolic energy is the primary energy source for
producing, maintaining and using the built environment
[4], [28].

3. Evolution, Changes, and Historical Development
aspect connects all other aspects to time [4], [13], [30] and
gives room for contributions from old built form, which
have been seen as a reference for fresh interventions
in the contemporary urban context [42]. Research in
this aspect considers elements and their formation
and transformation within the built form over time.
Investigation into the relationship between built form
expansion and the residential space formation processina
particular context [43], city centre transformation process
analysis [44], and neighbourhood typology definition and
their transformation over time [45] are studies related
to this aspect. Other examples are studies on the urban
landscape shaping process under various sociocultural
and economic systems [46] and polycentric development’s
goals and realities with insight into a new urban form [47].

Having described the eleven urban form aspects, Kropf
[4] outlined that researchers should employ these aspects
as features to describe various places. Every location is
unique and has adistinctblend of the various aspects, which
may imply that only certain aspects will be applicable in
any given context. In most cases, socioeconomic context,
historical development and perception supplement the key
aspects - the natural environment, built form and use [4].
These relationships normally exist in nested hierarchies.

Ill. Built Form and Its Significance
as a Reference Aspect

In general, physical spaces and built form mediate
social, economic and environmental sustainability [48].
There is reason to believe that the built form itself plays a
role in fostering the conditions that supportsocietal goals
[49], [50]. The findings support claims that aesthetic and
historic cultural importance may influence community
feelings or increase neighbourhood social use [49]. “As
cities develop and transform, its evolution is reflected
through the built form” [9, 153].

F. Significance as a Reference Aspect

Figure 4 shows the number of articles representing
combinations of the urban form aspects. From these
combinations, one can deduce that the built form is a
reference aspect that coordinates the other aspects. As
a reference aspect, the built form is significant because
it has four important attributes: it is universal, enduring,
tangible and accommodating [4], [13]. These characteristics
distinguish the built form and show its coordinating role.
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Fig. 4. Number of articles representing combinations of urban form aspects [developed by authors]. Note: NE = natural environment
or site; BF = built form; AFU = activity, function, or use; SEC = sociocultural and economic context, or local culture; Ctrl = control; loD
= intention or design; Cons = construction; Per = perception; NRF = natural resource flows; HRF = human-directed resource flows;
ECH = evolution, changes, and historical development; MCs = morphological characters [developed by authors].

1. Universality: This connotes that the built form
constitutes global elements with similar characteristics
irrespective of context. Some attributes that make the
built form universal are growth [51] and plan-element
complexes: streets, lots and buildings [13]. Built form
can foster an understanding of urban form elements,
technology, urban design, architecture, aesthetics, etc.
[9]. This important attribute makes it easy to graphically
represent built form as drawings [4], [13], so that the
graphic elements and drawings can be read and understood
globally.

2. Endurance: Built form is seen as the most enduring
aspect because it takes a longer time to transform, which
means thatitis slow to respond to changes in comparison
to other aspects. Kropf[4], [13] considered this attribute as
persistence. The fact that most settlement representations
largely reflect physical form is a point connected to the
form’s general persistence relative to other elements [13].
Hence, the built form’s enduring nature can be remarkable
[52] as most historic features can be retained as tangible
heritage.

3. Tangibility: The built form is considered tangible [8],
as it can be seen and touched. Just like its universality, its
tangible attributes provide the impetus for representing
it graphically as drawings [13]. The built form provides a

means of examining a city’s physical elements as artefacts
[53]. Although the built form’s tangibility is significant,
processes that are not tangible but happened in the past
are important too [54].

4. Accommodation: Accommodation in this sense is
significant, being tied to activity, function, or use [4], [13]. It
means containing the other urban form aspects. Therefore,
most studies relate the built form to one or more other
aspects. For example, the relationships between built form
and activity, function, or use have been emphasized [55],
[56],[57], [58], where built form provides accommodation.
In some cases, urban tissues are mostly residential land
use, but they also house non-residential land-use elements
such as schools, commercial centres and utilities [59].

G. Components: Plan-Element Complexes

Having considered its significance as a reference
aspect, built form key components (the street system,
lot system, and buildings and their related open spaces)
require elaboration [58]. These key elements are not
considered separate for urban morphological analysis;
rather, they are tied together as plan unit or urban tissue.
Being complex and hierarchical, the plan unitis the primary
subject of urban morphological emergence, evolution and
transformation [4], [18], [60], [61], [62], and object of
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morphological analysis [53], [62]. Therefore, it is vital to
account for how these elements relate to fully understand
their attributes [63].

1. Street System: Streets and street blocks make up the
street system and play an importantrole in making sense of
acity’surban form. Their arrangement describes an urban
tissue at the most general level [64]. The street system
provides an avenue for travelling and recognizing a city;
streets outline the diverse street blocks that form a city
and differentiate the public from semi-public or private
spaces [15]. As receptive components in the built form
and because they provide the first contact with the city
image, streets give people the first impression of a city
[65]. Functionally, street accessibility [66], [67] plays a vital
role in accommodating activities through occupation and
movement [4], [13], [67]. Also, in terms of the built form
attributes, streets are the most universal and enduring
because it is difficult to alter their network compared to
lots and buildings. The data availability to study street
networks [53] and street connectivity [66], [67] has
improved drastically due to advancement in computing.

In his study, Esfanjary [68] identified three street
patterns in Maibud, Iran as “twisting alley, orthogonal
pattern, and geometric system.” Each street pattern has
a connection to the historical phase of urban growth
[68]. The study demonstrated how street patterns are
connected to the urban form’s emergence and evolution.
In another study on Mexican street markets, five street
market typologies were identified: linear, circuit, cluster,
contour and hybrid [69]. The study tends to demonstrate
the functions streets can attain. Moreover, the studies
exemplify how the streets and street blocks can be seen
and their forms used to accommodate public functions.
In the contemporary urban state, there are pedestrian
networks thatare notdefined as streets or sidewalks; these
are the urban filaments that interweave into the prevailing
flow configurations in historical and modern urban forms
[70]. Filaments play an important role in the built form, as
do streets and street blocks. Therefore, it is essential to
examine these in the study of urban form.

2. Lot System: This is referred to as the lot series
arrangement in a street block [18]. Lots can be seen in
two ways: as a built form element and as a property by
control means [71]. As a built form element, a lot is man-
made, while as a property, it is claimed [71], [72]. Taking
this relationship into account in defining the lot will
aid in the understanding of urban form configuration,
emergence and evolution [71]. The lot system has a
relationship with cadastral composition, which, in turn,
exerts an appreciable influence on urban form [73]. Lots
have constantly presented useful evidence in interpreting
urban changes; in a market economy, they are valuable land

elements concerning investment and play a significantrole
in urban growth [74].

3. Buildings and Related Open Spaces: Although the
Conzenian school divided urban landscape into town
plans, building fabrics and land utilization [18], buildings
are considered as town-plan unitin this discussion. In this
sense, the buildings are viewed as individual units related
to the respective lots they occupy and the street(s) through
which they can be accessed. Though not only for the reason
that buildings belong to town-plan complexes, substantial
consideration has been given to the different buildings and
urban spaces architecture, “also because building style
is perhaps the most visible manifestation of the urban
landscape” [74, 122].

Open spaces and gardens represent the social
influence nucleus over domains where value is put on
the people’s interaction essence to encourage vitality in
neighbourhoods [25]. Fundamentally, any urban scheme
aims at shaping public space where buildings shape this
void and give it character [76]. Open spaces and gardens
can serve different functions within the urban form.
Although rarely accounted for in urban morphology, burial
grounds also function as open spaces [52]. Other functions
arerecreation [77], parks and green space [78], and public
squares and fountains [79].

IV. Urban Morphological Characters: Their
Emergence and Evolution in Built Form

This section identifies what urban morphological
characters are and how they are defined. It further
explains the reasons and the ways they emerge and
evolve, and finally, identifies their major types. Firstly,
urban morphological characters are attributes thatlend a
distinctappearance toanurbantissue [19], [80], [81], [82].
Formation and transformation, patterns, hierarchies, and
types [4] define these attributes. Urban morphological
characters do not emerge and evolve by accident; they
pass through formative and transformative processes.
These processes give rise to patterns that tend to occur in
hierarchies. These relationships produce different built
forms and urban morphological characters. Considering
the urban tissue, formative and transformative processes
depend on human interaction with both the natural
environment and built form. Also, the relationships
among the streets, lots and buildings occur in nested
hierarchies [19]. Within an urban tissue, “there is a
pattern of patterns that extends into a hierarchy of
interrelated forms” [4, 14]. Process, pattern, hierarchy,
and type are concepts significant to understanding why
and how urban morphological characters emerge and
evolve.
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Secondly, urban morphological characters emerge and
evolve to reflect the people’s sociocultural and economic
identity and their innovative expression and technological
advances over time [19]. This emergence and evolution
occur due to sociocultural and economic activities within
the local context [4], [13], which drive urbanization
processes [83] and vice versa. For example, Zumelzu and
Barrientos-Trinanes [84] investigated urban form effects
on neighbourhood vitality in Valdivia’s (a city in Chile) five
neighbourhoods. They found that some neighbourhoods
have a higher degree of “morphological adaptability” in
creating functional diversity. They further emphasized
that land-use mix, block size, lot size and adaptability
are four attributes that relate to improved human
interaction in neighbourhoods. In this sense, their study
indicated that urban morphological characters encompass
spatiotemporal urban tissue attributes. The formative and
transformative processes that combine town plan, building
fabric and land utilization [19] resultin urban tissue, a key
component of transformation and urban growth [4].

Finally, two broad morphological character types
corresponding to the organic and planned built forms are
identified [85]. Also, sprawling and compact urban forms
exhibit the two broad morphological character types.
These dichotomies predominate in debates on urban form.
However, there are diverse urban morphological character
sub-types. For example, having mentioned significant
inconsistencies in terminological usage in defining the
core urban form elements, Fleischmann, Romice, and
Porta [80] proposed a framework for classifying urban
morphological characters. In doing this, they presented the
“Index of Elements” that permits an unambiguous and non-
interpretive urban morphological character description
[80]. The index basically defines every urban morphological
character matching the measure it calculates called the
“Index” and the urban form element it measures called
the “Element” [79, 6]. Based on this, dimension, shape,
spatial distribution, intensity, connectivity, and diversity
are six categories under which 361 urban morphological
characters were identified. This approach is one way
they [80] identified urban morphological characters for
quantitative analysis. The study provided a comprehensive
character list of important urban morphology. Therefore,
knowing these characters will aid in the understanding of
urban morphological regions.

V. Summary and Discussion: The Role
of Urban Morphological Characters
in Town-Plan Regionalization

The urban form offers an avenue to analyse a settlement,
especially a city. Figure 5 shows the role of urban
morphological characters in town-plan regionalization.
This represents the summary and discussion on this study.

Studies on urban form fall into three broad categories
based on relationships among spatial, spatio-temporal, and
temporal elements. Firstly, in a spatial sense, the natural
environment or site and the built form represent the
physical urban form aspects. These are the most tangible
compared to other aspects. Secondly, in a spatio-temporal
sense, activity, function or use, sociocultural and economic
context or local culture, control, design and intention,
construction, and perception represent the six aspects
dealing with human-environment relations. They are a
mix of tangible and intangible elements. Finally, natural
resource flows, human-induced resource flows, and
evolution, changes and historical development represent
the three aspects thatare temporal and mostly intangible.
This categorization tends to simplify the understanding of
urban form comprehensively.

Among these aspects, built form plays the coordinating
function. Within the built form, physical and non-physical
elements or features interact [53] to produce urban tissue
with specific morphological characters. The street system,
lot system, and buildings and their related open spaces
are all combined in a hierarchical structure to form urban
tissue. The street system contains the streets in street
blocks, which in turn accommodate the lots in lot series,
and then the buildings in block form. This arrangement (a
town plan) is part of the urban landscape and nested within
it are the building fabric and land and building utilization
[82]. These form a complex relationship and tend to exhibit
unique attributes in alocal context, giving the urban form
some morphological characters.

Urban morphological characters emerge and evolve
as attributes that give urban tissues uniqueness, thereby
presenting different types. Formative and transformative
processes, patterns, hierarchies, and types define these
attributes. Also, the urban morphological characters’
emergence and evolution reflect the local context’s
sociocultural and economic nature. Furthermore, such a
local context reflects innovation and technology. How to
precisely describe morphological characters in studying
urban tissue is the most difficult endeavour [86]. Since
the organic versus planned and sprawl versus compact
dichotomies predominate in debates on built form,
the role of urban morphological characters in town-
plan regionalization is significant for urban landscape
management.

As town-plan regionalization connotes the process
whereby town-plan regions are identified and mapped [82],
the role of urban morphological characters in this process
can be seen in three ways: physical characterization,
historical stratification and urban landscape management.
Firstly, characterizing urban morphological regions
physically involves tangible attributes defining urban
tissues. For example, considering building footprints and
building heights, urban morphological attributes can be
calculated; these can include building volume density,
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Fig. 5. The role of urban morphological characters in town-plan regionalization [developed by authors].

building coverage ratio, frontal area density and sky
view factor [87]. These attributes are a few examples that
represent the tangible urban morphological characters that
are considered in town-plan regionalization. Therefore, a
comprehensive methodological advancement to recognize
and isolate the several urban morphological character
elements is vital [81] for town-plan regionalization.

Secondly, historical stratification plays a vital role in
town-plan regionalization. This is essential because urban
landscape managementrequires inheriting the pasturban
morphological characters to develop town-plan regions. As
the urban landscape is stratified historically, it requires a
“genetic perspective” [19]. The urban landscape contains
distinct periods, town plans, building fabrics, and land
and building utilization with various town-plan regions
[19], [58]. These distinct blends exhibit various urban
morphological characters. Therefore, it is important to
analyse urban morphological characters in terms of the
urban landscape’s historical development. Recognizing
this historical stratification “provides an important basis
for an integrated framework for planning, urban design,
and urban landscape management” [87, 148].

Finally, urban landscape management is significant
because it ensures conservation planning, successful
place creation and urban design control [82], [88]. In
conservation planning, the urban landscape’s value and
perception isahuge attraction source. This seems to rely on
urban morphological characters. Also, the success of place
creation or modification requires urban morphological
character analysis. This process ensures proper town-
plan regionalization knowledge for urban landscape
management, which is essential for urban design control.
In urban form research, the focus has shifted to town-plan
regionalization for urban landscape management, which
is essential in conservation planning, place-making and
urban design control [82], [89]. However, the role of urban
morphological characters in town-plan regionalization has
received little attention in recent years.

VI. Conclusions and Future Research Agenda

Amidsturban form’s growing research, morphological
character knowledge is essential to town-plan
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regionalization. There is considerable urban morphological
character research. However, the existing knowledge of
their role in town-plan regionalization is limited. This
paper reviewed urban form aspects, built form as a
reference aspect, and urban morphological characters, and
finally discussed their role in town-plan regionalization.
Although urban form has been misconstrued to mean only
physical landscape, its aspects are identified to encompass
spatial, spatio-temporal, and temporal elements. These
elements are analysed within the built form as areference
aspect, and their combination produces urban tissue
containing urban morphological characters that play a
significant role in town-plan regionalization. Emphasis
has shifted to town-plan regionalization in urban form
research towards landscape management because of its
importance to conservation planning, place creation and
urban design regulations.

However, comprehensive research is necessary to
expand the link between urban morphological characters
and town-plan regions through the lens of evolution,
changes, and historical development with a focus on
sustainable development. While urban morphological
characters and town-plan regions belong to sustainable
development’s environmental dimension, social and
economic dimensions drive it. Itisimportant to understand
how environmental, social, and economic factors shape
urban morphological characters and town-plan regions
towards heritage and conservation planning. Furthermore,
this will aid in developing a framework for urban landscape
management, which is important for modifying existing
and creating new urban tissues with the goal of enhancing
future morphological charactersand town-plan regions. In
addition, perception as an urban form aspect can be seen as
belonging to the social dimension. When the relationship
between urban morphological characters and perception is
studied, the outcome can be used to improve a city’s image.
Regarding these needs, itis important to examine the built
form and map its morphological characters and town-plan
regions in certain sociocultural and economic contexts in
developing countries. Doing this will conserve the historic
urban characters and their embedded local values and
wisdom, which may tend to attract and support people,
thereby boosting such countries’ livability and tourism
potential.

Acknowledgements

This research was supported by the Research
University Grant Scheme of Universiti Teknologi Malaysia
under UTM Fundamental Research Q.J130000.2552.21H73
and Industry-International Incentive Grant
Q.J130000.3652.03M43.

REFERENCES

Fleischmann, M., Feliciotti, A., Romice, O., Porta, S.
Morphological tessellation as a way of partitioning space:
Improving consistency in urban morphology at the plot
scale. Computers, Environment and Urban Systems, vol. 80,
2020, p. 101441.
https://doi.org/10.1016/j.compenvurbsys.2019.101441

Li, C., Song, Y., Kaza, N., Burghardt, R. Explaining spatial
variations in residential energy usage intensity in Chicago:
The role of urban form and geomorphometry. Journal of
Planning Education and Research, 13 September 2019,
p-0739456X1987338.
https://doi.org/10.1177/0739456X19873382

Poon, K. H., Kampf, J. H., Tay, S. E. R., Wong, N. H., Reindl,
T. G. Parametric study of URBAN morphology on building
solar energy potential in Singapore context. Urban Climate,
vol. 33, September 2020, p. 100624.
https://doi.org/10.1016/j.uclim.2020.100624

Kropf, K. S. The Handbook of Urban Morphology. Chichester, UK:
John Wiley & Sons, Ltd., The urban handbook series, 2017.
248 p.ISBN9781118747711.

Nedovic-Budic, Z., Knaap, G. J., Shahumyan, H., Williams, B.,
Slaev, A. Measuring urban form at community scale: Case
study of Dublin, Ireland. Cities, vol. 55, June 2016, pp. 148-
164. https://doi.org/10.1016/j.cities.2016.02.014

Zhao, L., Wong, W. B., Hanafi, Z. B. The evolution of George
Town’s urban morphology in the Straits of Malacca, late
18th century - early 21st century. Frontiers of Architectural
Research, vol. 8, no. 4, December 2019, pp. 513-534.
https://doi.org/10.1016/j.foar.2019.09.001

Privitera, R., Palermo, V., Martinico, F., Fichera, A., La
Rosa, D. Towards lower carbon cities: urban morphology
contribution in climate change adaptation strategies.
European Planning Studies, vol. 26, no. 4, 3 April 2018,
pp. 812-837.
https://doi.org/10.1080/09654313.2018.1426735

Li, S., Wu, C,, Lin, Y,, Li, Z., Du, Q. Urban morphology promotes
urban vibrancy from the spatiotemporal and synergetic
perspectives: A case study using multisource data in
Shenzhen, China. Sustainability,vol.12,n0.12,12 June 2020,
p. 4829. https://doi.org/10.3390/su12124829

Ahmed, S. Loss of intrinsic qualities of urban form and local
social processesin the face of globalisation: Case of Karachi’s
old town. Metu Journal of the Faculty of Architecture, vol. 37,
no. 1,30 June 2020, pp. 149-168.
https://doi.org/10.4305/METU.JFA.2020.1.10

Mobher, D., Liberati, A., Tetzlaff, J., Altman, D. G., Altman, D.,
Antes, G., Atkins, D., Barbour, V., Barrowman, N., Berlin,
J. A, Clark, ]., Clarke, M., Cook, D., D’Amico, R., Deeks,
J. ]., Devereaux, P. J., Dickersin, K., Egger, M., Ernst,
E., Ggtzsche, P. C., Grimshaw, ]., Guyatt, G., Higgins,
J., loannidis, J. P. A., Kleijnen, J., Lang, T., Magrini, N.,
McNamee, D., Moja, L., Mulrow, C., Napoli, M., Oxman, A.,
Pham, B., Rennie, D., Sampson, M., Schulz, K. F., Shekelle,
P. G., Tovey, D., Tugwell, P. Preferred reporting items
for systematic reviews and meta-analyses: The PRISMA
statement. PLoS Medicine, vol. 6, no. 7, 2009, e1000097.
https://doi.org/10.1371/journal.pmed.1000097

52


https://doi.org/10.1016/j.compenvurbsys.2019.101441
https://doi.org/10.1177/0739456X19873382
https://doi.org/10.1016/j.uclim.2020.100624
https://doi.org/10.1016/j.cities.2016.02.014
https://doi.org/10.1016/j.foar.2019.09.001
https://doi.org/10.1080/09654313.2018.1426735
https://doi.org/10.3390/su12124829
https://doi.org/10.4305/METU.JFA.2020.1.10
https://doi.org/10.1371/journal.pmed.1000097

Architecture and Urban Planning
2022/18

Yaktor Joshua Inusa, Doris Hooi Chyee Toe, Kum Weng Yong
Urban Form and the Role of Urban Morphological Characters

in Town-Plan Regionalization: A Systematic Review

Bielik, M., Schneider, S., Kuliga, S., Griego, D., Ojha, V., Kénig,
R., Schmitt, G., Donath, D. Examining trade-offs between
social, psychological, and energy potential of urban form.
ISPRS International Journal of Geo-Information, vol. 8, no. 2,
24 ]January 2019, p. 52. https://doi.org/10.3390/ijgi8020052

Dibble, J., Prelorendjos, A., Romice, 0., Zanella, M., Strano, E.,
Pagel, M., Porta, S. On the origin of spaces: Morphometric
foundations of urban form evolution. Environment and
Planning B: Urban Analytics and City Science, vol. 46, no. 4,
24 May 2019, pp. 707-730.
https://doi.org/10.1177/2399808317725075

Kropf, K. S. Aspects of urban form. Urban Morphology, vol. 13,
no. 2, 2009, pp. 105-120.

Kropf, K. S. Ambiguity in the definition of built form. Urban
Morphology, vol. 18, no. 1, 2014, pp. 41-57.

Oliveira, V. Urban Morphology: An Introduction to the Study of
the Physical Form of Cities. Cham: Springer, The Urban Book
Series, 2016. 215 p.

Grafius, D. R., Corstanje, R., Harris, J. A. Linking ecosystem
services, urban form and green space configuration using
multivariate landscape metric analysis. Landscape Ecology,
vol. 33, no. 4, 19 April 2018, pp. 557-573.
https://doi.org/10.1007/s10980-018-0618-z

International Seminar on Urban Form. Glossary. [online]. Urban
Form [cited 15.04.2021].
https://www.urbanform.org/glossary.html

Conzen, M. R. G. Alnwick, Northumberland: A Study in Town-Plan
Analysis. 1960. 168 p.

Conzen, M. P. Core Concepts in Town-Plan Analysis. In: Oliveira,
Vitor (ed.), Teaching Urban Morphology. The Urban Book
Series. Switzerland: Springer, 2018. pp. 123-143.

Dhar, T. K., Khirfan, L. A multi-scale and multi-dimensional
framework for enhancing the resilience of urban form to
climate change. Urban Climate, vol. 19, January 2017, pp. 72—
91. https://doi.org/10.1016/j.uclim.2016.12.004

Ibrahim, I., Abdullah, A., Ibrahim, M., Murtaza, F. F. Historical
urban form: A case study of Melaka. Planning Malaysia,
vol. 16, no. 2, 12 September 2018, pp. 153-163.
https://doi.org/10.21837/pmjournal.v16.i6.470

Bajracharya, A. R, Shrestha, S., Skotte, H. Linking travel
behavior and urban form with travel energy consumption
for Kathmandu Valley, Nepal. Journal of Urban Planning and
Development, vol. 146, no. 3, September 2020, p. 05020008.
https://doi.org/10.1061/(ASCE)UP.1943-5444.0000590

Ahn, Y.and Sohn, D-W. The effect of neighbourhood-level urban
form onresidential building energy use: A GIS-based model
using building energy benchmarking data in Seattle. Energy
and Buildings, vol. 196, August 2019, pp. 124-133.
https://doi.org/10.1016/j.enbuild.2019.05.018

Garnica-Monroy, R., Alvanides, S. Spatial segregation and
urban form in Mexican cities. Environment and Planning B:
Urban Analytics and City Science, vol. 46, no. 7, September
2019, pp. 1347-1361.
https://doi.org/10.1177/2399808319856629

Hosni, ]., Zumelzu, A. Assessing nodality in neighbourhoods
in transformation: A concept of sustainable urban form.
The case study of Rahue Bajo, Osorno, Chile. Sustainable
Development, vol. 27, no. 2, March 2019, pp. 214-226.
https://doi.org/10.1002/sd.1880

Fang, Y., Liu, Z., Chen, Y. Housing inequality in urban China:
Theoretical debates, empirical evidences, and future
directions. Journal of Planning Literature, vol. 35,no. 1, 2020,
pp. 41-53. https://doi.org/10.1177/0885412219880898

Ersland, G. A. Plotlongevity and urban land tenure: A Norwegian
case study. Urban Morphology, vol. 14,no. 1, 2010, pp. 20-29.

Silva, M., Oliveira, V., Leal, V. Urban form and energy demand:
A review of energy-relevant urban attributes. Journal of
Planning Literature, vol. 32, no. 4, 2017, pp. 346-365.
https://doi.org/10.1177/0885412217706900

Giesking, ].]., Mangold, W., Katz, C., Low, S., Saegert, S. (eds.).
The People, Place, and Space Reader. New York, NY: Routledge,
2014.446 p.

Kropf, K. S. Interdisciplinarity and design: Tools for teaching
urban morphology. In: Oliveira, Vitor (ed.), Teaching Urban
Morphology. The Urban Book Series. Switzerland: Springer,
2018. pp. 297-315.

Lynch, K. The Image of the City. Massachusetts: MIT Press, 1960.
208 p.

Meyer, W. B. First effective settlement: Histories of an idea.
Journal of Historical Geography, vol. 65, 2019, pp. 1-8.
https://doi.org/10.1016/j.jhg.2019.05.001

Ponder, C. S. and Omstedt, M. The violence of municipal debt:
From interest rate swaps to racialized harm in the Detroit
water crisis. Geoforum, vol. 132, June 2022, pp. 271-280.
https://doi.org/10.1016/j.geoforum.2019.07.009

Dekay, M. Daylighting and urban form: An urban fabric of light.
Journal of Architectural and Planning Research, vol. 27, no. 1,
2010, pp. 35-56.

Kang, ].E., Yoon, D. K., Bae, H-J. Evaluating the effect of compact
urban form on air quality in Korea. Environment and Planning
B: Urban Analytics and City Science,vol.46,n0.1, January 2019,
pp.- 179-200. https://doi.org/10.1177/2399808317705880

Li, F.,, Zhou, T. Effects of urban form on air quality in China: An
analysis based on the spatial autoregressive model. Cities,
vol. 89, June 2019, pp. 130-140.
https://doi.org/10.1016/j.cities.2019.01.025

Bach, P. M., Deletic, A., Urich, C., McCarthy, D. T. Modelling
characteristics of the urban form to support water systems
planning. Environmental Modelling & Software, vol. 104, June
2018, pp. 249-269.
https://doi.org/10.1016/j.envsoft.2018.02.012

Alj, H. H., Al-Hashimi, I. A., Al-Samman, F. Investigating the
applicability of sustainable urban form and design to
traditional cities, case study: The old city of sana’a. Archnet-
IJAR,vol. 12, no. 2, 2 August 2018, pp. 57-80.
https://doi.org/10.26687/archnet-ijar.v12i2.1391

Williams, K. Urban Form and Infrastructure: a Morphological
Review. Future of cities: working paper. London, 2014. 58 p.

Ko, Y. Urban form and residential energy use: A review of
design principles and research findings. Journal of Planning
Literature, vol. 28, no. 4, November 2013, pp. 327-351.
https://doi.org/10.1177/0885412213491499

Masoumi, H. R., Nejati, N., Ahadi, A.A. Learning from the
heritage architecture: Developing natural ventilation in
compact urban form in hot-humid climate: case study of
Bushehr, Iran. International Journal of Architectural Heritage,
vol. 11, no. 3, 11 October 2017, pp. 415-432.
https://doi.org/10.1080/15583058.2016.1238971

53


https://doi.org/10.3390/ijgi8020052
https://doi.org/10.1177/2399808317725075
https://doi.org/10.1007/s10980-018-0618-z
https://doi.org/10.1016/j.uclim.2016.12.004
https://doi.org/10.21837/pmjournal.v16.i6.470
https://doi.org/10.1061/(ASCE)UP.1943-5444.0000590
https://doi.org/10.1016/j.enbuild.2019.05.018
https://doi.org/10.1177/2399808319856629
https://doi.org/10.1002/sd.1880
https://doi.org/10.1177/0885412219880898
https://doi.org/10.1177/0885412217706900
https://doi.org/10.1016/j.jhg.2019.05.001
https://doi.org/10.1016/j.geoforum.2019.07.009
https://doi.org/10.1177/2399808317705880
https://doi.org/10.1016/j.cities.2019.01.025
https://doi.org/10.1016/j.envsoft.2018.02.012
https://doi.org/10.26687/archnet-ijar.v12i2.1391
https://doi.org/10.1177/0885412213491499
https://doi.org/10.1080/15583058.2016.1238971

Architecture and Urban Planning
2022/18

Yaktor Joshua Inusa, Doris Hooi Chyee Toe, Kum Weng Yong
Urban Form and the Role of Urban Morphological Characters

in Town-Plan Regionalization: A Systematic Review

Deltoro Soto, J., Blasco Sanchez, C., Martinez Pérez, F.
Evolution of the Urban Form in the British New Towns.
In: Colomer, V. (ed.), Proceedings 24th ISUF 2017 - City and
Territory in the Globalization Age. Valencia : Universitat
Politecnica Valéncia, September 2017. pp. 533-542.

Liu, K., Wang, ]., Tang, P. Sprawling urban form and expanding
living space: A study on the relationship of residential space
developmentand urban built-up area expansion in Nanjing,
China. Journal of Asian Architecture and Building Engineering,
vol. 14, no. 2, 24 May 2015, pp. 387-394.
https://doi.org/10.3130/jaabe.14.387

Rosina, E., Maroufi, H. Cities hosting holy shrines: The impact
of pilgrimage on urban form. Iconarp International ]. of
Architecture and Planning, vol. 5, special issue, December
2017, pp. 30-44.
https://doi.org/10.15320/ICONARP.2017.24

Masoumi, H.E., Terzi, F., Serag, Y. M. Neighborhood-scale urban
form typologies of large metropolitan areas: Observations
on Istanbul, Cairo, and Tehran. Cities, vol. 85, February 2019,
pp. 170-186. https://doi.org/10.1016/j.cities.2018.09.005

Meng, Y., Zeng, M., Song, F. The Shaping Process of Urban Form
Under a Socialist System: Townscape Diversity and its
Formation in Sanlitun, Beijing. In: Conference Proceedings
: Book of Papers : 24th ISUF International Conference: City
and territory in the Globalization Age, Valencia: Editorial
Universitat Politecnica de Valencia, 2018, pp. 273-284.

Yang, T., Jin, Y., Yan, L., Pei, P. Aspirations and realities of
polycentric development: Insights from multi-source data
into the emerging urban form of Shanghai. Environment and
Planning B: Urban Analytics and City Science, vol. 46, no. 7,
September 2019, pp. 1264-1280.
https://doi.org/10.1177/2399808319864972

Alij, H. H., Al-Betawi, Y. N., Al-Qudah, H. S. Effects of urban
form on social sustainability - A case study of Irbid, Jordan.
International Journal of Urban Sustainable Development,
vol. 11, no. 2, 4 May 2019, pp. 203-222.
https://doi.org/10.1080/19463138.2019.1590367

Arundel, R., Ronald, R. The role of urban form in sustainability
of community: The case of Amsterdam. Environment and
Planning B: Urban Analytics and City Science, vol. 44, no. 1,
27 January 2017, pp. 33-53.
https://doi.org/10.1177/0265813515608640

Currans, K. M. Issues in trip generation methods for
transportation impact estimation ofland use development:
Areview and discussion of the state-of-the-artapproaches.
Journal of Planning Literature, vol. 32, no. 4, 2017, pp. 335-
345. https://doi.org/10.1177/0885412217706505

Bassily, E. F. M. The effect of social and environmental factors
on the urban form of a place: A fishing village in Hurghada,
Egypt. 1st International Conference On Cities Identity
Through Architecture and Arts, Cairo, Egypt, May 11-
12, 2017. In: Catalani, A., Nour, Z., Versaci, A., Hawkes, D.,
Dougdah, H., Sotoca, A., Ghoneem, M., Trapani, F. (eds.),
Cities’ Identity Through Architecture and Arts. London:
Routledge, 2018. pp. 287-296.

Kolnberger, T. Cemeteries and urban form: A historico-
geographical approach. Urban Morphology, vol. 22, no. 2,
2018, pp. 119-139.

Crooks, A. T,, Croitoru, A., Jenkins, A., Mahabir, R., Agouris,
P., Stefanidis, A. User-generated big data and urban
morphology. Built Environment, vol. 42, no. 3, 1 October
2016, pp. 396-414. https://doi.org/10.2148/benv.42.3.396

Newman, G.D. The eidos of urban form: a framework for heritage-
based place making. Journal of Urbanism: International
Research on Placemaking and Urban Sustainability, vol. 9,
no. 4, 5 October 2016, pp. 388-407.
https://doi.org/10.1080/17549175.2015.1070367

Chen, L.and Felkner, ]. The interaction effects in the relationship
between urban form and sustainable transportation.
International Review for Spatial Planning and Sustainable
Development, vol. 8, no. 2, 15 April 2020, pp. 4-17.
https://doi.org/10.14246/irspsd.8.2_4

Lang, W., Hui, E. C. M., Chen, T, Li, X. Understanding livable
dense urban form for social activities in transit-oriented
development through human-scale measurements. Habitat
International, vol. 104, October 2020, pp. 102238.
https://doi.org/10.1016/j.habitatint.2020.102238

Xu, J. From walking buffers to active places: An activity-based
approach to measure human-scale urban form. Landscape
and Urban Planning, vol. 191, November 2019, p. 103452.
https://doi.org/10.1016/j.Jlandurbplan.2018.10.008

Vanderhaegen, S., Canters, F. Mapping urban form and function
atcity blocklevel using spatial metrics. Landscape and Urban
Planning, vol. 167, November 2017, pp. 399-409.
https://doi.org/10.1016/j.Jandurbplan.2017.05.023

Shirazi, M. R. Compact urban form: Neighbouring and social
activity. Sustainability, vol.12,no.5,5 March 2020, p. 1987.
https://doi.org/10.3390/su12051987

Conzen, M. R. G. Notes on ‘Urban Morphology: Its Nature and
Development’ (1992-1999).In: Oliveira, Vitor (ed.), Teaching
Urban Morphology. The Urban Book Series. Switzerland:
Springer, 2018. pp. 51-64.

Moudon, A.V.Urban morphologyasanemerginginterdisciplinary
field. Urban Morphology, vol. 1,no0. 1, 1997, pp. 3-10.

Kropf, K. S. Morphological investigations: Cutting into the
substance of urban form. Built Environment, vol. 37, no. 4,
2011, pp.393-408. https://doi.org/10.2148/benv.37.4.393

Moudon, A. V. Introducing supergrids, superblocks, areas,
networks, and levels to urban morphological analyses.
International Journal of Architecture & Planning, vol. 7,
special Issue “Urban Morphology”, 2019, pp. 1-14.
https://doi.org/10.15320/ICONARP.2019.88

Kropf, K. S. An alternative approach to zoning in France:
Typology, historical character and development control.
European Planning Studies, vol. 4, no. 6, 1996, pp. 717-737.
https://doi.org/10.1080/09654319608720376

Shema, Abdulsalam I. Rethinking architecture and urban form
in the context of power discourse: Case study Nicosia, North
Cyprus. Journal of Asian and African Studies, vol. 54, no. 8,30
December 2019, pp. 1227-1246.
https://doi.org/10.1177/0021909619865570

Muzayanah, I. F. U., Nazara, S., Mahi, B. R., Hartono, D. Is
there social capital in cities? The association of urban form
and social capital formation in the metropolitan cities of
Indonesia. International Journal of Urban Sciences, vol. 24,
no. 4, 1 October 2020, pp.532-556.
https://doi.org/10.1080/12265934.2020.1730934

54


https://doi.org/10.3130/jaabe.14.387
https://doi.org/10.15320/ICONARP.2017.24
https://doi.org/10.1016/j.cities.2018.09.005
https://doi.org/10.1177/2399808319864972
https://doi.org/10.1080/19463138.2019.1590367
https://doi.org/10.1177/0265813515608640
https://doi.org/10.1177/0885412217706505
https://doi.org/10.2148/benv.42.3.396
https://doi.org/10.1080/17549175.2015.1070367
https://doi.org/10.14246/irspsd.8.2_4
https://doi.org/10.1016/j.habitatint.2020.102238
https://doi.org/10.1016/j.landurbplan.2018.10.008
https://doi.org/10.1016/j.landurbplan.2017.05.023
https://doi.org/10.3390/su12051987
https://doi.org/10.2148/benv.37.4.393
https://doi.org/10.15320/ICONARP.2019.88
https://doi.org/10.1080/09654319608720376
https://doi.org/10.1177/0021909619865570
https://doi.org/10.1080/12265934.2020.1730934

Architecture and Urban Planning
2022/18

Yaktor Joshua Inusa, Doris Hooi Chyee Toe, Kum Weng Yong
Urban Form and the Role of Urban Morphological Characters

in Town-Plan Regionalization: A Systematic Review

Ahn, Y., Park, J., Bruckner, T. A., Choi, S. Do local employment
centers modify the association between neighborhood urban
form and individual obesity?. Environment and Planning A:
Economy and Space, vol.50,n0.5,28 August 2018, pp. 1128-
1143. https://doi.org/10.1177/0308518X18765478

Esfanjary, E. The longevity of Persian urban form: Maibud from
late antiquity to the fifteenth century. Urban Morphology,
vol. 19, no. 1, April 2015, pp. 57-71.

Heathcott, ]J. Architecture, urban form, and assemblage
aesthetics in Mexico City’s street markets. Archnet-IJAR,
vol. 13, no. 1, 2019, pp. 72-92.
https://doi.org/10.1108/ARCH-12-2018-0027

Furman, A. Urban filaments: From passageways of leisure-
oriented space to emergent urban form. WIT Transactions
on Ecology and the Environment. Sustainable City 2010:
6th International Conference on UrbanRegeneration
and Sustainability, A Coruna, Spain, April 14-16, 2010.
In: Brebbia, C. A., Hernandez, S., Tiezzi, E. (eds.), WIT
Transactions on Ecology and the Environment. 2010.p. 263~
274.

Kropf, K.S. Plots, formalism and the limits of the minimal. Urban
Morphology, Vol. 23, no. 1, 2019, pp. 84-86.

Scheer, B. C. Toward a minimalist definition of the plot. Urban
Morphology, vol. 22, no. 2,2018, pp. 162-163.

Gallagher, R., Sigler, T., Liu, Y. Targeted urban consolidation or
ad hocredevelopment? The influence of cadastral structure
and change on the urban form of Brisbane, Australia. Urban
Geography, vol. 41, no. 2, 2020, pp. 183-204.
https://doi.org/10.1080/02723638.2019.1663058

Zhang, L., Ding, W. Changing urban form in a planned economy:
The case of Nanjing. Urban Morphology, vol. 22,no. 1,2018,
pp. 15-34.

Larkham, P. ]J. The study of urban form in Great Britain. Urban
Morphology, vol. 10, no. 2, 2006, pp. 117-141.

Iribarne, J. The essential purpose of any Urban Project is to
define Public Space. In: Conference Proceedings : Book of
Papers : 24th ISUF International Conference: City and territory
in the Globalization Age, Valencia: Editorial Universitat
Politecnica de Valencia, 2018, pp. 489-499.

Leducq, D., Scarwell, H-]. The new Hanoi: Opportunities and
challenges for future urban development. Cities, vol. 72,2018,
pp. 70-81. https://doi.org/10.1016/j.cities.2017.08.003

Cabrera, F. C., Haase, D. Guatemala City: A socio-ecological
profile. Cities, vol. 72, 2018, pp. 379-390.
https://doi.org/10.1016/j.cities.2017.09.015

Sénmez, B.E., Onder, D. E. The influence of GPS-based navigation
systems on perception and image formation: A case study
in urban environments. Cities, vol. 86, 2019, pp. 102-112.
https://doi.org/10.1016/j.cities.2018.12.018

Fleischmann, M., Romice, O., Porta, S. Measuring urban
form: Overcoming terminological inconsistencies for a
quantitative and comprehensive morphologic analysis of
cities. Environment and Planning B: Urban Analytics and City
Science, vol. 48, no. 8, 3 March 2020, pp. 2133-2150.
https://doi.org/10.1177/2399808320910444

Barke, M. The importance of urban form as an object of study.
In: Oliveira, V (ed.), Teaching Urban Morphology. The Urban
Book Series. Switzerland: Springer, 2018. pp. 11-30.

Gu, K. Urban Morphological Regions: Development of an Idea.
In: Oliveira, Vitor (ed.), . W.R. Whitehand and the Historico-
geographical Approach to Urban Morphology, The Urban Book
Series. Cham, Switzerland: Springer, 2019. pp. 33-46.

Zhao, C., Weng, Q., Hersperger, A. M. Characterizing the 3-D
urban morphology transformation to understand urban-
form dynamics: A case study of Austin, Texas, USA. Landscape
and Urban Planning, vol. 203, November 2020, p. 103881.
https://doi.org/10.1016/j.landurbplan.2020.103881

Zumelzu, A., Barrientos-Trinanes, M. Analysis of the effects of
urban form on neighborhood vitality: five cases in Valdivia,
Southern Chile. Journal of Housing and the Built Environment,
vol. 34, no. 3, 4 September 2019, pp. 897-925.
https://doi.org/10.1007/s10901-019-09694-8

Kostof, S. The City Shaped: Urban Patterns and Meanings Through
History. London: Thames and Hudson, 1991. 352 p.

Li, X., Cheng, S., Lv, Z., Song, H., Jia, T., Lu, N. Data analytics
of urban fabric metrics for smart cities. Future Generation
Computer Systems, vol. 107, February 2020, pp. 871-882.
https://doi.org/10.1016/j.future.2018.02.017

Ren, C., Cai, M., Lj, X., Shi, Y., See, L. Developing a rapid method
for 3-dimensional urban morphology extraction using open-
source data. Sustainable Cities and Society, vol. 53, February
2020, p.101962. https://doi.org/10.1016/j.5cs.2019.101962

Gu, K. Urban morphological regions and urban landscape
management: The case of central Auckland, New Zealand.
Urban Design International, vol. 15, no. 3, September 2010,
pp. 148-164. https://doi.org/10.1057/udi.2010.4

Oliveira, V. An historico-geographical theory of urban form.
Journal of Urbanism, vol. 12, no. 4, 2019, pp. 412-432.
https://doi.org/10.1080/17549175.2019.1626266

Yaktor Joshua Inusa obtained
adegree of Bachelor of Science
and a Master of Science in
Architecture from Ahmadu
Bello University in 2000 and
2004, respectively. He has
been a PhD student at the
Universiti Teknologi Malaysia
(UTM) since 2017. His PhD
thesis is on urban form in
Seremban, his supervisor
is Dr Doris H. C. Toe. He has
been a lecturer in the Department of Architecture at the
University of Jos in Nigeria since 2007. He is a member of
the Nigerian Institute of Architects and is a fully registered
and practicing architect in Nigeria.

55


https://doi.org/10.1177/0308518X18765478
https://doi.org/10.1108/ARCH-12-2018-0027
https://doi.org/10.1080/02723638.2019.1663058
https://doi.org/10.1016/j.cities.2017.08.003
https://doi.org/10.1016/j.cities.2017.09.015
https://doi.org/10.1016/j.cities.2018.12.018
https://doi.org/10.1177/2399808320910444
https://doi.org/10.1016/j.landurbplan.2020.103881
https://doi.org/10.1007/s10901-019-09694-8
https://doi.org/10.1016/j.future.2018.02.017
https://doi.org/10.1016/j.scs.2019.101962
https://doi.org/10.1057/udi.2010.4
https://doi.org/10.1080/17549175.2019.1626266

Architecture and Urban Planning
2022/18

Yaktor Joshua Inusa, Doris Hooi Chyee Toe, Kum Weng Yong
Urban Form and the Role of Urban Morphological Characters

in Town-Plan Regionalization: A Systematic Review

Doris Hooi Chyee Toe is
a Senior Lecturer with the
Faculty of Built Environment
and Surveying and a Research
Member with the Disaster
Preparedness and Prevention
Centre in Universiti Teknologi
. : Malaysia. She obtained
- ‘ t* M a degree of Doctor of
g ‘ Engineering from Hiroshima
University, Japan in 2013.
She conducts research on
environmental sustainability, urban form, heritage and
conservation, and fire protection in buildings. She is a
registered Graduate Architect, Conservator, Fire Risk
Assessor and Professional Technologist in Malaysia.

Kum Weng Yong is a
professional architect and
Principal at KW Yong Architect
in Malaysia. He obtained a
degree of Doctor of Philosophy
in Quantity Surveying from
Universiti Teknologi Malaysia
in 2017. He is a registered
Conservator, Professional
Technologist and Member
of the Institution of Fire
Engineers. Besides practising,
he also conducts research on heritage and conservation,
urban form, environmental studies and fire protection in
buildings and is an associate researcher at the Disaster
Preparedness and Prevention Centre in Universiti
Teknologi Malaysia.

Contact Data

Yaktor Joshua Inusa
E-mail: yaktorjoshuainusa@graduate.utm.my
ORCID iD: https://orcid.org/0000-0002-0517-315X

Doris Hooi Chyee Toe
E-mail: doristhc@yahoo.com

ORCID iD: https://orcid.org/0000-0002-2222-1934

Kum Weng Yong
E-mail: kwyong2@live.utm.my

56


mailto:yaktorjoshuainusa@graduate.utm.my
https://orcid.org/0000-0002-0517-315X
mailto:doristhc@yahoo.com
https://orcid.org/0000-0002-2222-1934
mailto:kwyong2@live.utm.my

	_GoBack
	_GoBack
	_GoBack
	_Hlk96595682
	_Hlk95322706
	_Hlk95485424
	_Hlk90560100
	_Hlk90764513
	_Hlk90853851
	_Hlk107915727

