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The Raising of Quantitative Morphological Tools in Urban Morphology
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Abstract

As the focus on urban form, urban morphology is always an important composition of the disciplines of urban planning

and design. This paper firstly reviewed the history and achievements of urban morphological analysis. A series of

quantitative analytical methods in urban morphology are then reviewed, which provides a constructive framework to

new morphological analyses. The development of these new analytical tools, including Space Syntax, Spacematrix,

MXI, Place Syntax, Urban Network Analysis, Morpho, Form Syntax, etc., bring new research opportunities. It helps to

convert urban morphology from its qualitative and manually-based tradition to quantitative and scientific researches,

which brings insights for urban morphologists and urban designers.
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The classical urban morphological analysis and its extension in contemporary researches
skiE: Moudon A V. Urban morphology as an emerging [J]. Urban morphology, 1997,(1):3-10; Whitehand J W R, Car C M H.
Twentieth-century suburbs: a morphological approach [M]. London & New York, Routledge, 2014.
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An example of applying space syntax into the analysis
of street network configurations

SkiE: Karimi K. A configurational approach to analytical
urban design:  “Space Syntax” methodology [J]. Urban
Design International, 2012, 17(4): 297-318.
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SpacematrixfE @ A5 F & 3RE DT IR FI R f)

An example of applying Spacematrix into the analysis
of building density and building typologies

SkiE: Pont M B, Haupt P. Spacematrix: space, density
and urban form [M]. Rotterdam: Nai Publishers, 2010.
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An example of applying MXI into the analysis of
functional mixture

skiE: Van den Hoek J. The MXI (Mixed-use Index) as
planning tool for new towns in the 21st century [M] //
Provoost M. New towns for the 21st century: the planned
vs. the unplanned city. Amsterdam: SUN Architecture,
2009.
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An example of applying Place Syntax to integrate the
analyses of street network accessibility and building
density

skiE: Marcus L. Spatial capital [J]. The Journal of Space
Syntax, 2010, 1(1): 30-40.
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The illustration of UNA and an illustration of applying it into real urban form

skiE: Sevisuk A, Mekonnen M. Urban network analysis foolbox [J]. International Journal of Geomatics and Spatial
Analysis, 2012, 22(2): 287-305.
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MorphoE B & F B AR AS 2T H R A

The application of Morpho in Lisbon, Portugal

skig: Oliveira V, Medeiros V. Morpho: Combining
morphological measures [J]. Environment and Planning
B: Planning and Design, 2016(5):805-825.
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SYNOPSIS

Urban morphology, as the study of urban
form and its related performance, is always an
important composition of urban planning and
design. Recently, a series of new analytical
methods in urban morphology are emerging in
accompany with the GIS and computational
techniques, which bring research potentials for in-
depth understandings. The existing literature in
this new field are generated from the independent,
separate focuses and viewpoints of the individual
research groups. While there is an increasing
literature in this field, a solid research direction of
measuring the “unmeasurable” urban form is not
well established. Therefore, this paper attempts to
make a systematic review in this context to build
a clear conceptual framework to illustrate the
emerging research methods and potentials.

This paper firstly reviews the history, achievements,
and also shortcomings of classical urban
morphological analyses. Both Conzenian School
and its further development in contemporary
American cities have been discussed. On one hand,
these classical methods in urban morphology
provide help for designers and morphologists to
understand various features of urban form. On
the other, these manual analyses and researchers’
experiences obstacle the further development
of urban morphology to achieve in-depth
understandings.

After that, a series of quantitative analytical
tools in urban morphology are then reviewed,
which provides a constructive framework to new
morphological analyses from various perspectives.
In detail, Space Syntax, Spacematrix, and MXI
provide quantitative approaches to analyse
urban morphological elements, street networks,
buildings, and functional mixture, respectively.
Some other tools have been further developed to
achieve comprehensive and quantitative insights
through integrating many morphological elements
together. Specifically, Place Syntax and Urban
Network Analysis are attempting to combine
street network configuration with buildings or
other morphological elements. Morpho and Form
Syntax are attempting to achieve a comprehensive
combination of all essential morphological
elements together.

The raising of quantitative morphological tools
in urban morphology is different in nature with
previous controversial endeavours introducing

geographically models, i.e., cellular automaton
model and multi-agent models into urban planning
and design decades ago. These recent proposed
ones are generated following the perspective
of planners and designers, which make sure
these tools can be easily accepted and applied in
practices. It helps to convert urban morphology
from its qualitative and manually-based tradition
to quantitative and scientific researches, which
brings insights for urban morphologists and urban
designers. Not only do we require a thorough and
scientific understanding of the urban form, but
this knowledge must also serve as a foundation
for the exploration of alternative futures. In short,
we are witnessing the transition of paradigm of
urban morphology.
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