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Defining public open spaces: an investigation framework to
inform planning and design decision-making processes

Laurence Pattacini

Department of Landscape Architecture, University of Sheffield, Sheffield, UK

ABSTRACT KEYWORDS
Typomorphological analysis has been used to study building types, but it is Open spaces; typology;
seldom applied to open spaces. This paper argues that the same systematic morphology; design; urban
and rigorous approach can be applied to define public open spaces. It landscape character
explores the potential of the application of a systematic analysis of types

and forms to define urban landscapes. Drawing on existing literature, this

paper identifies specific attributes related to urban landscape elements

including formal and spatial aspects. This paper highlights the potential of

open space networks to respond to the contemporary challenges facing

urban designers working to create better places to live in. This paper con-

tributes to the field of design research through the development of a method

of survey and analysis to inform design decision-making processes. Its sig-

nificance lies in proposing a comprehensive framework to contribute to

a more detailed definition of urban landscape character and inform the

development of sustainable urban strategies.

Introduction

The present and future challenges of urbanisation require urban design practices, which are underpinned
by robust theoretical frameworks as well as design tools and models (Montgomery, 2015, Thwaites et al.,
2016). In past decades, there has been interest in ‘design codes and guidance’ to inform urban planning
and design (Carmona & Giordano, 2012; Carmona et al., 2006). However, there is a need to put more
emphasis on the definition of public open spaces, which are often only superficially considered in design
guidance more concerned with built forms (Erwin & Clemente, 2013; Studio REAL, 2013). Open spaces play
an important role in defining landscape urban character and are instrumental in addressing key con-
temporary urban design issues, such as flooding and the urban heat island effect (Gill et al., 2007;
Lenzholzer, 2015). Drawing on previous research (Pattacini, 2001, 2002, 2012; Samuels & Pattacini, 2014)
this paper demonstrates how the typomorphological approach of urban analysis, which is usually applied
to buildings, can be successfully applied to develop a framework of inquiry identifying the fundamental
structure and principles of urban open space types and forms to contribute to knowledge and inform
decision-making processes.

Following an historical overview of the different schools through the study of multilingual seminal
texts, the paper provides a classification of urban open spaces identifying types based on the character-
istics of their physical form and functions. The paper demonstrates the value of shifting the focus of the
typomorphological from the field of architecture to the domain of landscape architecture through the
classification of open spaces organised in relation to different scales of definition from entire settlements
to individual urban landscape elements. The typomorphological approach also implies that processes
and interactions will be considered including potential for adaptation and changes, which is particularly
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pertinent as designers respond to current concerns (e.g., flooding) to create resilient places. The paper
shows how this ultimately leads to the development of a vocabulary to describe urban landscape and
enables the identification, sorting and sequencing of heterogeneous fragments to identify patterns and
organisational structures. Urban spaces are linked to uses and experience and therefore the systematic
classification of physical characteristics is not considered a substitute for, but rather to complement more
socially orientated approaches. The paper concludes by identifying the potential users of this investiga-
tion framework and the scope for application in practice.

Urban morphological, typological and typomorphological approaches and spaces
between buildings: an overview

Key principles and application

Typomorphology is a strand of urban planning and design thinking first developed in Europe
by urban geographers and architects. This analytical tool is concerned with the study of
urban forms to enable a systematic classification of the elements constituting the urban
fabric. Typomorphological analysis identifies commonalities and differences but also relates
the forms and types to overall context and processes (Kropf, 2017; Oliveira, 2016). The aim is
to interpret existing knowledge via a structured and critical investigation of design possibi-
lities to develop a conceptual model to compensate for the lack of ‘design sciences’ (Moudon,
1989, p. 43) (Gauthier & Gilliland, 2006). In France, where planning is a legal system, which
sets specific requirements and rules for new urban development, the typomorphological
approach has led to clear parameters, which have informed practice in local plans
(Pattacini, 2001; Samuels & Pattacini, 1997). Moudon (1994, p. 308) argues that ‘A typomor-
phological approach yields a data base on the built landscape that can be used by various
public entities charged with maintaining, upgrading and modifying it". Others have demon-
strated that even if typological classification cannot define absolute values, it can structure
generic urban characteristics and establish relationships to inform practice (Kropf, 2017;
Marshall & Gong, 2009).

Rossi (1984) describes typomorphological analysis as thorough and precise in its definition
but sufficiently open ended to offer multiple interpretations, allowing urban development
choices and strategies to respect the identity of a place without imposing rules (Gu, 2014;
Kropf, 2017). This reiterates de Quincy’s (1825/1977) observation that types in architecture are
mainly to inform and inspire, remaining vague and open to interpretation and therefore
variation. For de Quincy, the type was not about an ideal standard to be copied but rather
identifying an element from which to draw lessons. Muratori argues that this in-depth
understanding of urban environments is essential to provide rigour in the design process
(Cataldi et al., 2002). ‘Typomorphology’ is defined in this paper as drawing from both
typological and morphological approaches. The term was coined by Carlo Aymonino to stress
the dialogue and relationship between types and forms (1966) and adopted by other scholars
like Castex and Panerai in France (1980), Moudon in America (Moudon, 1994), and more
recently Chen and Thwaites (2013). Moudon clarifies the term typomorphology as an
approach considering ‘all scales of the built landscape, from the small room or garden to
the large urbanized area’ considering urban forms as ‘a dynamic and continuously changing
entity’ related to uses and users (Moudon, 1994, p. 289). This paper focuses on the material
aspects of types using key urban landscape elements to propose a classification of open
spaces and establish a functional and structural taxonomy (Kropf, 2017; Oliveira, 2016). This
implies consideration of geometric and physical properties but also ‘relational typologies’
linking form and utility (Francescato, 1994; Pattacini, 2001).
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The various schools and their consideration of spaces between buildings

A review of key publications linked to the different typological and morphological schools introduces the
key principles of the various approaches related to typomorphology with a particular emphasis on
landscape issues through the identification of references related to spaces between buildings (Table 1).

Table 1. Various schools related to typology, morphology and typomorphogy: Analysis of key publications (drawings by the
author, redrawn from original).

Schools Summary of Scholl’s
treatment of open
spaces in analytical

maps.

Representative illustration of
analytical maps

Critique

German school;
urban geography

British school
Drawing from the
German tradition

Italian school;
architecture,
cities and identity

French school;
multidisciplinary
and practical
applications

Geisler (1918)

No specific reference
in the map key
focusing on
buildings
Identification of mili-
tary grounds includ-
ing fortifications
Streets and open
spaces including
water/canals left
white

Rough indication of
trees

Conzen (1960)
Streets and squares
in white with names
Castle ground
Boundaries of plots
indicating private
gardens
Peripheral
spaces created
before 1921 indi-
cated in key

Cleared site (urban
fallow) also indicated

open

Muratori et al. (1963)
Streets left blank
Squares in  white
with indication of
features (fountains/
sculptures)
Paths/Stairs/steps
indicated

Castex, et al. (1980)

Street and squares in
white

Indication of trees
Layout of formal cas-
tle garden (parterres
and water features)

- Indication of non-built areas in public

realm but no specification of types of
open spaces

- streets and urban squares left blank,
only defined by the built forms
represented as blocks

Based on Geislers map of
Danzig

- clear indication of built and non built
areas in public and prviate realm

- some distinction made of different types
of open spaces

- open spaces not analysed with same
level of complex definition as the
buildings

Based on Conzen’s map of
Alnwick
- The definition of open spaces is very

PG

Do, AT
_gaw@gf ?

limited in comparison to the very
detailed ground floor plans of the
buidlings

- the indication of main features and level
changes provide indication of spatial
qualities

Based on Muratori’s map of
Rome

- main tree typologies indicated such as
avenues and grove in the urban sqaure

- the formal garden layout is more
detailed than the built forms
indentified mainly a blocks.

Based on Castex’s map of
Versailles
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The different schools of typomorphology are all concerned with the study of the urban environ-
ment, but they relate to different fields of enquiry and practice. Otto Schliter, part of the German
school, coined the concept ‘Morphologie der Kulturlandschaft’ (morphology of the cultural landscape)
in Uber den Grundriss der Stéidte (On the layout of towns, Schliiter, 1899). His work inspired German
human geographers to study urban fabric using street patterns and open spaces in conjunction with
the buildings to analyse stages of urban development (Hofmeister, 2004; Whitehand, 1981). They
considered street orientation and profiles (Schliiter, 1899) and drew links between topography, water
bodies, field patterns and street layouts. The plans include key features of medieval German cities: the
town or market square and town walls. The German approach to urban morphology was disseminated
in England through the Berlin born geographer M. R. G. Conzen and his seminal study of Alnwick
(Conzen, 1960; Whitehand, 1981). Conzen referred to the ‘morphological frame’ constituting the study
of the site, streets, blocks and plots and demonstrated the long-term influence of patterns related to
old boundaries and circulation (Whitehand, 2001). On his drawings he always represented streets,
squares and boundaries while vegetation was drawn on his more detailed plans. In other publications
following the geographical tradition the elements relating to open spaces are considered intrinsic to
site qualities including topography and water (Roberts, 1987).

The Italian school is concerned with architecture, cities and identity. The typological and morpho-
logical approach was used to inform city analysis and planning as an alternative to the more radical
transformative ‘tabula rasa’ approaches dominating the post-war period in the 1950s and 1960s. The
movement was led by Salvatore Muratori who undertook detailed urban form studies such as his
seminal study of Venice and Rome (Muratori, 1959; Muratori et al., 1963). His aim was to move away
from visual superficiality, identify good practice in the making of cities and apply the findings to inform
design. His work focused on building types but included urban fabric and the notion of ‘urban
organism’ emphasising the importance of continuity in urban development and the multidisciplinary
nature of urban design including the consideration of open spaces (Cataldi et al., 2002). Other Italian
architects adopted this approach of the understanding of the formation and evolution of the urban
fabric and its components to inform urban planning strategies and policies (Cannigia & Maffei, 1979).
This was successfully applied to create ‘contextual zoning codes’ to inform planning strategies for the
city of Bologna (Cervellati et al., 1977; Moudon, 1989). Aldo Rossi also adopted the typological and
morphological tool to identify geometrical characteristics defining archetypes to inform practice (Rossi,
1984). His concept of the ‘analogy city’ refers to traceable processes of urban evolution with key forms
and elements to inform new design respectful of the existing urban character and identity. Types are
used here to develop a coherent design language with specific vocabulary and grammar, which enable
multiple compositions and variations. Rob Krier applies this to landscape architecture practice through
his drawings of morphological variation of urban open spaces and his proposals for the reconstruction
of Stuttgart using avenues to structure spaces and address thermal comfort (Krier, 1991).

The various studies on Italian cities inspired the development of similar practices in France through
the work of urbanists at the Ecole d’Architecture de Versailles with a particular emphasis on multi-
disciplinary approaches to urban studies with the involvement of geographers and sociologists (Castex
and Panerai, 1980, Panerai et al, 2012). As in the urban geographical tradition, they promote the
consideration of the intrinsic qualities of the landscape such as topography, geological and flood data.
Their analysis is structural and considers the function of public spaces and their hierarchical importance
in the overall structure of a settlement (Panerai et al., 2012). They refer to key components of the urban
‘tissue’ (fabric): the street network, and the plot structure (Mangin & Panerai, 2009).

The various schools demonstrate the validity of the typomorphological approach to undertake
systematic studies of towns and cities, and its potential to inform practice. However, this is limited to
specific projects often related to preserving and editing historically significant urban environments.
However, the bulk of urban design practices in the twenty-first century is related to ‘ordinary’ brownfield
sites and therefore, there is a need to explore ways of using the typomorphological method of analysis
and its application more widely,especially in relation to defining and creating spaces between buildings.



LANDSCAPE RESEARCH e 5

Developing an exploratory and informative method of investigation to define urban character

The approach builds on the work discussed above which considered network and types of consti-
tuting elements of public open spaces, namely streets, squares and open space infrastructure (Allain,
2004; Mangin & Panerai, 2009) and addresses the limitations highlighted above. The typomorpho-
logical scales of analysis are crucial to identify and illustrate the key elements of the spaces between
buildings and their performance to create better places to live in. The first level is associated with
what Rossi refers to as ‘the study area’ which he defined as an area with ‘physical and social
homogeneity’ (Rossi, 1984 p. 64). Other terminologies include Piccinato’s ‘Zona’ (zone): an assembly
of types and structure that gives a unitary character and vision to specific urban areas (Palermo &
Ponzini, 2010) and Cannigia’s ‘tessuto urbano’ translated by the French school as ‘Tissu urbain’. In the
Anglo-Saxon context the terms used are urban tissue or fabric including street network, plots related
to land ownership and buildings (Conzen, 1960, Panerai et al., 2012). Kropf refers to ‘level of
‘resolution’ (Kropf, 2017). Table 2 shows how the different levels of analysis are adapted here to
define urban landscape character, while figures 1a and 1b uses principles of plant taxonomy to
propose a structured classification.

Table 2. Levels/scales of definition of urban tissue/fabric (adapted from Allain, 2004; Conzen, 1960; Kropf, 2017; Moudon,
1989, 1994).

Level of resolution Urban environment Urban landscape
Wider context Topography
Natural environment Hydrography
Geographical location Vegetation
The site
Urban forms General forms/macroform
Urban strategies City plan
Urban infrastructure Street patterns/network
The plan Block structure/city blocks
Open space network
The plot/lot structure Subdivision of grounds
Land tenure Ownership boundaries
Level of specificity Built environment Buildings
Urban spaces Spaces between buildings (streets/squares/parks)

Significant features
Structural planting

Materiality Surfaces

Colours
Textures

Family / - ; i tFyamlly 4 - . -

of nus specie: pes o nus speci
t{upr%san generic s':»zciﬂc 3‘;::::” / urban generic specific 32:::::::‘ s/
open types functions ons open types functions
spaces spaces

City centre
/ main street
N c al Neighbouhood
ane ommercial shopping street
Streets
bl Street Residential

Linear

Intersection

Squares
network

Enclosure

centred

s:ggre‘s Enlargement n

Figure 1. Examples of taxonomy of urban open spaces, based on shared characteristics (inspired by plant classification): (a) A
taxonomy of streets (b) A taxonomy of squares.

open Boulevard m
spaces

Ring Road
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Potential use of the proposed framework of analysis to inform sustainable urban design

The environmental impact of urbanisation and the need to seek modes of climate change mitigation
is an ongoing debate in the field of landscape architecture and urban design (Haughton & Hunter,
1994; Steiner, 2019). The typomorphological approach of analysis can generate justification for urban
strategies and proposals for future changes and provide a self-reinforcing and organising order to
inform the quality of urban design practices (Shane, 2005). Urban regeneration projects imply repair
of the urban fabric and integration of new interventions to create a more anthropocentric urban
realm. The underlying premise of the exploratory and informative method of investigation proposed
in this paper is to assist urban designers in the development of preliminary concepts and ideas
offering a check list of components to consider.

As highlighted in the introduction urban analysis methods often focus on built forms, but greater
considerations must be given to the spaces between buildings. Human settlements have historically
been strategically located in relation to geographical locations (Cuthbert, 2011; Kostof, 1991;
Mumford, 1961). The literature considers specific interventions related to urban forms and perfor-
mance including thermal comfort, integrated water management, sustainable transport, carbon
storage and sequestration and biodiversity (Lenzholzer, 2015). More specialised research, often
related to engineering, may offer more quantifiable and accurate data based on modelling (Winter
etal., 2019; Yuan, 2018). While the importance of methods of quantifying such impacts is not denied,
this is a time-consuming process and requires involvement of specialists. As such this is not readily
available to decision-makers, especially at the onset of planning/urban design projects. The frame-
work proposed here not only provides a list of key considerations but also provides a strong rationale
to inform strategic thinking and assessment of planning and design options related to open spaces
characteristics and strategies. The choice of key parameters to consider spatial qualities and potential
performances in relation to contemporary concerns in urban design draws on existing literature
(Table 3). This includes criteria such as the percentages of the different surfaces covered, proportion
of open spaces and tree cover to indicate the degree of positive or negative performance of an urban
space in relation to climate, hydrology, carbon fixation and biodiversity (Whitford et al., 2001).

Table 3. Key themes/parameters to assess the performance of sustainable open spaces strategies and design options (Lynch et al.,
2011; Hiremath et al., 2013; science for environment policy, 2018) and relevant publications (Bentley et al., 1985; Barton et al., 1995;
Jacobs, 1999; Whitford et al., 2001; Haughton & Hunter, 1994; Marshall, 2009; Carmona, 2012; Wolfrum, 2015; Lenzholzer, 2015).

Key issues parameters Criteria
considerations

Human comfort Air quality/ Air flow Location of open spaces
Air pollution CO, absorption Type and quality of open spaces network
Tree cover
Climate change Microclimate Access/proximity to open spaces and water bodies
Urban heat Island Natural cooling Tree cover
Soft surfaces
Natural system Water Quality of water Quality of river corridors
Urban rivers Flood mitigation Impervious ratio
Integrated water management
Space for water
Fauna and flora Biodiversity Type and quality of open spaces network (e.g. continuity)

Loss of species Diversity of habitats

Extent and coverage of open/natural areas

Climate change Adaptation and Size and robustness of open spaces
resilience
Urban system Urban sprawl Compactness and ~ Management of urban expansion
containment Quality and extent of open space infrastructure network
Transport Circulation flow Connectivity

Carbon efficient/
environmentally
sound

Efficiency
Adaptation and
resilience

Pedestrian and cyclist friendly
Efficiency of Public transport network

Robustness of forms and functions
Diversity of uses
Mixed use
accessibility
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Types and forms of spaces between buildings— characteristics and potentials

The systematic listing of essential components and considerations related to urban open spaces can
help planners and designers develop an overarching understanding of options, potentials and
suitability to articulate urban planning and strategic design thinking. The value of this proposed
framework is not to replace existing method of survey and analysis but to offer a more systematic
manageable approach to preliminary investigation of urban landscape characteristics. The next step
is to consider the key scales of definition of urban spaces (Table 2) and refer to the parameters listed
in Table 3 to consider potential qualities and limitations.

The wider scale: urban patterns

Urban patterns include wider contexts and constraints, but also size, density and grain (Lynch, 1954).
There can be multiple pattern variations, but five main types of urban forms are identified: compact,
linear strip/corridor, polynucleated nodal, scattered associated with various configurations of open
spaces, as illustrated and described in Table 4 (Lynch, 1981, Allain, 2004; Besussi et al., 2010). The
location and spatial quality of spaces between buildings has an impact on city flows, including
movement, water and wind, which are instrumental in achieving responsible, resilient living envir-
onments (Barton et al., 1995, Carmona & Giordano, 2012).

Table 4. Types of urban development; their characteristics and potential performance.

Structure and  Brief definition Characteristics of open
form of urban spaces in the urban  Potential qualities
settlements settlement and limitations Typical urban form patterns
Compact High density, - scattered - compact
Concentric continuous, - stepping stones, e.g., - large spaces in
(grid city, concentrated, urban squares, small periphery: lung of
spider web) centrality parks the city
- larger areas of open - lack of continuity
spaces in the urban for air flow and

fringe, e.g., woodland biodiversity
regional park

Based on Paris, France

Linear High to medium density, - scattered in the urban - compact

Strip continuous fabric - protection of flood

Corridor Long and narrow strip - continuous along the plain

(Allain, 2004, imposed by natural dominant - continuity; green/

Lynch, 1954) geographic infrastructure, e.g., blue corridor
conditions, e.g., blue/green corridor - diversity of open
mountain range or spaces, size and
flood plain. Following locations
transport
infrastructure

Based on  Stalingrad/
Volgograd, Russia

(Continued)
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Table 4. (Continued).

Star shaped High to medium density, - scattered in city centre - less compact
Compact continuous urban - continuous wedged of - linear development
extended development open spaces, e.g., favourable to
with linear interspaced with open agricultural land/ transport corridor
corridors of spaces green and blue - continuity Green
development corridors and blue dorridor

- critical mass of
open space
favourable to
wind flow/
biodiversity and
water
management Based on Copenhagen,

Denmark
Polynucleated  Medium to low density - Each nucleus has their - open spaces

Polycentric Cluster of nuclear own small scattered concentrated not
with settlements covering open spaces spread out
structure a wide territory linked - Dominance of large - central critical mass
Network of by transport network open land around of open land
Nodes and green which the various favourable to
infrastructure urban settlements are biodiversity and
clustered. E.g., water
agricultural land/flood management
plain and/or
agriculture-
Based on Green Heart, the
Netherlands
Scattered Low density, non- -scattered overall on - use of large
Polycentric continuous, dispersed,  a large area quantity of open
discontinued interspersed with - the non-built areas has land
vacant land. The diverse land use, e.g., - taylored to each
dispersion of urban agricultural/flood settlements but
settlement is linked to  plain/mountains. mainly small
geographical - more formal open spaces
conditions, e.g., spaces are located on - lots of gaps for
topography/flood the periphery of the water/wind/
plain various built areas. agriculture

- no continuity

Based on Salzburg, Austria

Note: These types of developments illustrate generic macroforms. All urban settlements are unique and can follow principles
derived from different types. Terminology adapted from Lynch, 1954, Allain, 2004

Each location and site are unique and needs to be considered as such, but through the exploration
of various types of basic patterns, it is possible to identify key principles to be taken into consideration
for urban development. An important factor contributing to the urban landscape character is the
proportion of built and non-built forms, often represented by figure-ground plans of cities (Jacobs,
1993; Wolfrum, 2015). This correlates with factors such as density and proportion of open spaces
(Whitford et al., 2001). At this scale of definition, the other sustainability performance to weather
comfort and water management includes the topography, green and blue infrastructure, urban
patterns and networks of circulation. Vegetation and more specifically tree cover at city scale are
also good indicators of urban quality, since trees provide a wide range of ecosystem services which play
a major role in CO, absorption, water management and urban climate (Leung et al., 2011; Wolff &
Haase, 2019).

The points below explain the impact of location, size and quantities of open spaces on human
comfort and quality of urban/natural systems. This is developed further in Table 4 (Barton et al., 1995;
Lenzholzer, 2015; Pattacini, 2012):
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e (Cities often lie in valleys, leaving hilltops free from obstacles such as buildings and with dense
planting to provide cool air flowing slowly downhill into the built area. Therefore, open spaces
should preferably be positioned on high ground because cooler air is heavier and cannot travel up-
hill.

e Continuity of open spaces and/or a well-structured open spaces network/Green and blue
infrastructures favour flows including wind/water/animal/plants and people. This is instrumen-
tal to mitigate the urban heat island effect by providing cool air circulation ensuring natural
ventilation. Good distribution of open spaces favours slow airflow, preferable to strong power-
ful ones, which create discomfort.

e Streets should preferably not be parallel to the dominant wind to avoid wind channelling and
create uncomfortable environment. Buildings should not create obstacles between cooler and
warmer areas.

e Densely planted tall trees can mitigate the impact of tall buildings on wind force. Street trees
can also reduce the wind channelling effect.

Street networks

Street networks are key to city structure, often remaining unaltered while the buildings aligning
them change over time. They constitute the dominant framework of the public realm and
provide visual order (Kostof, 1991; Marshall, 2009). Design code and guidance related to spatial
characteristics of the street network and the streets are used to create strong urban identity
(Carmona, 2010). Streets provide a spatial system of interrelated characteristics including
position in the urban fabric, length and profile defined by width and characteristics of framing
facades (Allain, 2004). The transitional spaces or thresholds between public and private realm
are also key to the definition of the spatial qualities of streets. Previous publications have
demonstrated the value of cataloguing comparable data related to street characteristics con-
tributing to a better understanding of urban development and informing urban design strate-
gies (Jacobs, 1993; Marshall, 2009). Street shapes, forms and patterns are diverse, these key
characteristics and their potential are explored below.

Types of street network

The structural framework formed by a street network is a testimony of the urban development and
evolution of the urban fabric (Whitehand, 1981). Le Corbusier identified two types of street network:
the ‘Pack Donkey Way' also referred to as ‘spontaneous’ influenced by natural constraints such as
topography and water bodies. This is related to ‘desired lines’ of movement, which are easy,
comfortable and direct. The ‘Man’s Way' or ‘planned’ network implies geometrical pattern and
engineered forms imposed on the contextual natural landscape of the settlement (Allain, 2004; Le
Corbusier, 1929). The planned networks often follow sets of imposed rules, such as the Roman city
axis or the Law of the Indies (Mumford, 1961) also responding to existing features such as fortifica-
tions or the requirements of engineered infrastructure (e.g., train lines) (Mumford, 1961). The
increased use of the car also imposed new types of networks (e.g., ring roads), which are heavily
engineered infrastructure, often breaking the fluidity and coherence of the original street network
and creating ‘lost spaces’ (Trancik, 1986). The classification of types of street networks provides
a useful tool to highlight the logic of organisation of its constituting elements as well as functionality,
integration or non-integration of new elements in the existing urban fabric (Kropf, 2017; Mangin,
2004) (Table 5).
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Table 5. Types of street patterns on le corbusier’s two types (Le Corbusier, 1929).

Types Variations Qualities Limitations Layout Characteristics
for all types
Pack Donkey’s Way Ancient routes Irregular Responsive to natural Complex Juxtaposed pattern
Vernacular/not drawn  Organic characteristics (e.g. Labyrinthic Extension
I — ‘ topography) and Poor legibility ~Geometric planned
Evgﬂl ,]-.] Desire lines Limit air flow pattern in
é%' !ﬂ. Flexible Difficult to continuation to
= [/ ] Multi directional retrofit organic vernacular
Diversity of experience Inserted pattern
Responsive to pedestrian Minor modifications
Based on Bari, Italy  Based on Bologna, Italy movement subdivision
Irregular X Substituted pattern
Concentric

Replacement

'-,"1 e.g. old infrastructures:
defence wall/canals

= ' Superimposed

= Unt

Major modification
destruction

Based on Bologna, Italy e.g. large scale
Man’s Way Post industrial Regular Simple Rigid circulation
revolution Orthogonal Grid Functional Privilege fast infrastructure:
planned/drawn -.- Legible traffic Boulevard/ring road

r--'itl m . . . Facilitate flows (motorised)
=-- :-l (circulation/wind) Lack of

1 :‘ a;|me diversity of
llﬂ_l..! experience

Based on Madrid, Spain

Based on Bari, Italy ~ Regular
Concentric

g
" d

AN

Based on Paris, France

Type of streets, form and profile

Table 6 summarises a classification of street types related to the density of movement and frequency of
use (Eppell et al.,, 2001; Marshall, 2004). This forms an interconnecting hierarchy of street types (Karimi,
2012). Street orientation and the ratio between the width of the street and the height of the buildings
defining the volume of the open space is key to the quality of the spatial experience (Chatzidimitriou &
Yannas, 2017). Sun and wind exposure depend on the street orientation and the more spacious the width
to height ratio the more air flows, avoiding the heat getting trapped Lenzholzer, 2015). A narrow ratio
ensures more shade and therefore natural cooling, but also limits the amount of daylight penetrating the
buildings. The canyon effect of a narrow street with tall buildings creates an uncomfortable wind tunnel
effect, but streets, which are very wide with low buildings, will compromise the sense of place and
enclosure of the linear space. A ratio of 1:1 and wider ensures more options and possibilities for the
design of the street, including tree planting (Lenzholzer, 2015; Mangin & Panerai, 2009). The absence or
presence of street trees is key to the streetscape character and to human comfort.

The plot subdivision and facades have an impact on the liveliness of the street. The narrower the plots
and consequently the facades the greater the potential for animation along the linear space especially in
the case of a commercial street. The width of pavement is key to enable extension of indoor activities out
on the street, adding to its liveability value (Appleyard et al., 1981). Active frontages on the street are
a necessity to ensure natural surveillance and footfall (Bentley et al., 1985, Llewelyn-Davies, 2007).
Symmetrical double fagades are the norm but asymmetrical layout provides greater diversity of experi-
ence, for example, if one side of the street is bordered by an open space or a waterfront.
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Street design

The proportion of space allocated to cars versus other users is instrumental in defining a street character
(Table 6). The allocation of space for vegetation is an important consideration. Street trees have high
ecological value (Silvera Seamans, 2013), they mitigate heat stress through evapotranspiration and flood
risks through water absorption (Lenzholzer, 2015). Dense canopies provide larger surface for fine dust
and CO, absorption, more shade and higher volume of evapotranspiration; high crowns enable cool air to
circulate at ground level and deciduous trees maximise sun exposure in winter (Cantuaria, 2019).

The landscape design elements defining the threshold between public and private further define
the spatial qualities of streets (Table 7). For example, the sheltered walkways formed by arcades, part of
the building(s) but also of the streetscape, provide an effective transitional area often associated with
commercial activities. The definition of the boundaries between uses and ownership can be materi-
alised by various landscape design elements including integrated water management measures, such
as sustainable drainage. In residential areas the boundaries of front gardens can take various forms
including low walls, hedges and/or a change of surface material, which might be complemented with
slight level changes. At detailed design level, the materials used to pave the streets can determine
urban climate comfort as this is related to their thermal conductivity. Materials with high heat radiation,
emissivity and conducting heat contribute to the heat island effect and higher air temperature (Li et al.,
2018). Light and reflective surfaces can become blinding in the summer while rough irregular surfaces
might affect the comfort of users (Lenzholzer, 2015). Finally, street furniture such as lighting and sitting
opportunities add to the overall quality of the street design.

Table 6. A range of types of street sections.

Types of streets: Horizontal layouts/Orientations

Straight regular Straight irregular Curved regular Curved irregular Hybrid
Mono directional Diverse experience  Legible Diverse experience  Mutiple orientation
Main/landmark axis Orientation/ Less risk of wind and orientations/ No dominant wind
High visibility legibility microclimates tunnel effect microclimates direction
Orientation key to solar legible circulation Diverse solar access Diverse orientation
access and ventilation good visibility Less legible
Less visibility
Street sections Variations
“ m"
Width: 3-10 m
Lanes

Old/vernacular streets
Secondary streets

Width: 10-30 m
Planned streets
Main streets
Commercial streets

(Continued)
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Table 6. (Continued).

LI

sl

i
Width: >30 m bi
l ol
Boulevard
Monumental streets
Main axis of circulation
Generic considerations:
The larger the street the Ratio height to width Larger pavements promote:
better the ventilation ® Tall buildings increase wind tunnel effect ® diversity of uses

The larger the street the and limit solar access ® increase pedestrian comfort
higher the sun exposure ~ ® The larger the aspect ratio the quicker the ® water management

More shade in narrow night cooling ® tree planting

street

Wind tunnel effect in

narrow street

Table 7.. Street sections with pavement detail and elements for different types of streets and different widths (measurements
based on Bentley, 1984; Jacobs, 1993; Marshall, 2009; Llewelyn- davies, 2007; Cameron et al., 2012).

Commercial streets Residential streets
Width between  Street components lllustration Street components lllustration
buildings and
carriage way
Width <2 m Posts Lamp posts
Lamp and other Minimum threshold

between public and
private, e.g. steps

2 m < width < Extension of indoor Lamp posts
7m activities Street trees
Minimum Hedge/wall/fence
1 m-clearance for Small front garden
posts, trees, bicycle

® Social interaction

Mitigation measures including

® Tree planting to provide shade, evapo tran-
spiration and wind break
CO, absorption.
Water absorption

® |ntegrated water management to limit run-off
including porous surfaces and water retention
features

increase biodiversity
water absoption

racks, etc.

width > 7 m Extension of indoor Lamp posts
activities Larger street trees
Posts ’ Hedge/wall/fence
Terrace Large front garden with
Larger street trees diversity of vegetation
(woodland type trees) _J (shrubs/trees)

Integrated water
management, etc.

Observations The larger the pavement/area not dedicated to ~ The longer the front garden (if not paved) the greater
motorised traffic the greater the opportunities the opportunities to respond to the sustainability
to respond to the sustianability agenda agenda including:
including: ® ensuring privacy

® Comfortable movement/Pedestrian and cycle @ less noise and pollution
network ® diversity of uses including play
.
[ ]
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Urban squares

Typical urban squares are open spaces surrounded by buildings, but similarly to the streets, they can
also be bordered by other types of open spaces, such as a river or a park. Sitte defined squares as an
enclosed space with a free centre associated with a monument on the perimeter and with attractive
facades (Sitte, 1889). While the streets are mainly linear circulation places, squares are destinations
and places of convergence. Lynch considers these spaces as ‘activity focused’ and places that
‘facilitate meetings’ (Lynch, 1981). They are part of a wider open space network and might fulfil
a specific dominant function for the city giving the square its identity civic square or market square.
The articulation of this ‘family’ of open spaces can be the consequence of incremental changes and
development, which might have been planned to form a coherent series of squares with comple-
mentary functions. Table 8 summarises the typomorphological characteristics of squares considering

their qualities, potential and limitations in relation to connectivity, uses and climate comfort.

Table 8. Types of public squares.

Types of pub- lllustrations of

lic squares configuration Qualities Limitations
Rectangle Enclosure poor connectivity
Courtyard Strong edges static
Destination isolated
Sheltered from outside conditions
(e.g. noise/circulation)
Circular Continuity of facade poor connectivity
rounded Unity static
Sheltered from outside conditions isolated
(e.g. noise/circulation) no hierarchy/specific direction
Funnel Enclosure limited connectivity
Trapeze Directional exposed to outside influences and conditions

Enlargement
Directional

Forecourt
Front space

Hub
Intersection

Link
Joint

o2 CcC2 300

Node
Central

W

Connection on one side
Framing of view

Good connectivity with the linear
open space
Good visibility
Good footfall
Dynamic

Monumental space within spatial
sphere of landmark building
Destination
Good amenity value for indoor
outdoor activities
ceremonial

Good connectivity/dynamic
Distributor of movement flows
Focus point (if complemented with
a landmark feature)
legibility

Part of a network Interconnectivity
Wider shed of influence (visual and
physical)

Multiple access
multidirectional
Meeting point
Wide zone of influence
Visual impact
Dynamic/busy

(e.g. noise, circulation, flooding)

dependent on the quality of the linear open
space
exposed to outside influences

dependent and subservient to the building

can be limited to a passing by/en route space
exposure to wind if oriented towards
dominant wind direction

can lack personality/identity
can be limited to a passing by/en route space
exposed to outside influences

can be dominated by movement flow
limited space to rest
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Types of squares: forms and volumes

There are three basic geometrical shapes: the square, the triangle and the circle (Krier, 1991). There are
many variations of these types including the rectangular form, which might respond to specific
proportional rules such as the golden section as prescribed in the sixteenth-century Laws of the
Indies (Rodriguez, 2005). The variations can be further refined with consideration to the regularity and
irregularity of the basic shape (Panerai et al.,, 2012). The spatial volume is defined by the square area
related to the average height of the surrounding buildings. This determines microclimatic performance
including solar and wind exposure, as well as topography and orientation. Another factor considered is
the degree of enclosure of the square. This will have an influence on the square character and how it is
perceived by users. If the perimeter is open by more than 25%, the enclosure is compromised (Krier,
1991). The visual and spatial connections with surrounding streets or spaces will have an impact on the
legibility of the square and its perceived character of intimacy and monumentality (Table 9).

Table 9. Types of squares: spatial qualities and experiences in relation to permeability.

Types of squares
Spatial qualities and experiences in relation to permeability

ooudz? pgrnnooio

Generic type: Enclosed open space/courtyard

O b

Access and connectivity variations

Destination Circulation

Qualities Limitations Qualities Limitations

Outdoor room/strong ownership/ Limited connectivity More public Limited ownership
local impact Limited visibility Well connected Less opportunity for
Opportunities for static activities Limited wind flow Good visibility static activities
such as Markets/café terraces Good wind flow Limited space for
Potential for tree planting and Node for circulation tree planting
water features Opportunity for central focus

point (sculpture/fountain)

o [
—

Examples of edges and layouts variations

54 054 2§ s
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Urban square design

The design and materiality of the square depend on three main elements: the characteristics of the
ground surface, vegetation, built elements and special features, including water features. The topography
of the ground, artificial changes of levels are key to define spatial qualities. The texture, colours and other
characteristics of the materials used also contribute to the identity of the place (Llewelyn-Davies, 2007).
The impact of vegetation and/or water can be more prominent than in streets in defining the character of
the place because there is potentially more space for trees and water making their impact on micro-
climate greater. Furthermore, the visual impact is greater as it is an enclosed space with more diverse
experiential qualities affected, for example, by the strategic positioning of an object such as a sculpture or
fountain, which has the potential to create a strong focus point and attraction for users (Lynch, 1954).

Open space infrastructure

Different types of open spaces are considered including parks characterised by a larger proportion of their
overall area occupied by soft, porous surfaces, planted areas and water. Different scales with different
functions are considered. From pocket parks exemplified by the ‘London square’ forming a network of
steppingstones throughout the urban fabric to amenity parks occupying a larger urban site with clear
boundaries. In this category, we can distinguish variations related to urban development processes and
location including historic parks and large central parks. A third category is the linear parks occupying
along and thin area going sometimes beyond the urban centres and acting as a connector with the urban
fringes and often related to a river or disused railway lines (Allain, 2004). The link between different parks is
often retrospectively driven by the contemporary concerns in creating coherent and continuous open
space networks requirement to respond to the sustainable living agenda playing a major role in ensuring
biodiversity and urban cooling (Barton et al., 1995; Haughton & Hunter, 1994). Parks also constitute
a significant public amenity for urban dwellers and therefore should cater for a wide range of needs and
activities. The size and location of parks, their isolation, proximity and/or continuity are criteria, which
influence their potential impact on the quality of life in the urban environment (Swanwick et al.,, 2003).
Table 10 lists the characteristics of various types of network and their potential performance.

Table 10. Characteristics of various types of open spaces networks and their potential performance.

lllustration of
configuration

Types of open space

infrastructure Impact on human comfort, natural and urban systems

Qualities
- continuity
- legibility
- following existing natural
infrastructure, e.g. river
- potential transport corridor

Green and blue
corridor

—

s

- multidirectional
- can follow natural
infrastructure/topography
- Interrelated to built forms
- easy to access

Wedges

- positive impact for wind flows.

- good structure for urban
expansion

- limit urban sprawl
- protect open land
- multiple uses, activities and
character

Belt

O
i

Star - flexible hybrid solution
- easy access
- can be linked to natural

infrastructure and flows

Limitations

- not spread out, more difficult to access
except for areas along the corridor
- impact limited along the corridor

- could lack diversity (dependent on use of
wedges)
- does not encourage compact city forms

- limited urban expansion
- surround urban development not
penetrating into it/limited impact
not linked to dominant flow or natural
infrastructure (wind/water)
- limited access

- less legible
- difficult to retrofit

(Continued)
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Table 10. (Continued).

Types of open space lllustration of

infrastructure configuration Impact on human comfort, natural and urban systems
Lungs/Urban fringe 7__ - if well located can have impact - location is critical
large open spaces on compact settlements - difficult to retrofit
. - multiple uses, activities and - limit urban expansion
- character
Small neighbourhood - diversity and multiplicity - size limit function and potential impact
parks - easy access - no continuity
- clear identity and ownership. - no link with natural flows and/or
infrastructure
Central park - easy access due to centrality - limited impact mainly in the area
- critical mass/multiplicity of surrounding the park
uses and activities - no link with natural flows and/or
- central feature for new infrastructure
development - impossible to retrofit
Linear park (disused i - continuity - recycling of existing space
infrastructure) - potential transport corridor - limited impact
- positive impact on urban - not necessarily legible/can be a hidden
regeneration structure
- limited access
Application

The framework of investigation explained above is a useful starting point in the exploration and
assessment of urban characteristics considering the qualities and limitations of options for urban
interventions focusing on open spaces. The strength of the proposed framework is to identify key
components and parameters to influence decision-making processes in the inception phase of an
urban project. The aim is to offer a framework for a rapid diagnostic of spatial qualities and limitations
of all types of urban open spaces to enable decision-makers to rapidly consider options for considera-
tion of urban strategies and interventions. Table 11 provides an example of potential application.

Table 11. lllustration of potential application for urban investigation; three squares in sheffield.

Characteristics

Forms Access and Hard Tree
Place (same scale/same orientation) Type connectivity  surface  cover Observations
Cathedral Forecourt High 99% 1% Functional
square U For the Destination High level of publicness
%) Cathedral Public Good gathering space
M Ca Enlargement transport Poor environmental
l . (tram) considerations
o o= ° H Varied microclimate
=
> -1l
Paradise Courtyard Low 100% 0% Strong ownership
square _ Enclosed Local impact
Out of main No environmental
. routes considerations (car park)
Q Sheltered/limited wind
l—\" 4|‘| flow

(Continued)
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Table 11. (Continued).

Characteristics

Forms Access and Hard Tree
Place (same scale/same orientation) Type connectivity  surface  cover Observations
Fargate Funnel High 99% Less Limited level of enclosure
Node/Hub Crossing than High level of publicness
City/ point 1% Limited ownership
commercial Multiple Main function is
centre directions circulation

ﬂ @ Windy

Potential users
The paper has outlined how typological and morphological approaches are primarily used by
professional designers and applied mainly to the study of built forms with a focus on historically
significant urban environments in response to conservation concerns. The investigation frame-
work proposed in this paper aims to broaden the potential use and users of the approach
implying that it can be used more widely by all decision-makers concerned with urban regen-
eration strategies and interventions. For example, it could inform the writing of design briefs and
facilitate better understanding of the potential of different design proposals by enabling their
comparison using the framework developed here. The following potential users and application
are envisaged:

Professionals

Designers

o Survey

o Analysis of strength, opportunities and weaknesses

o Rationale/vision

o Preliminary concepts and ideas for the tender phase of a project or for a competition entry

Planners

o Considerations of qualities and limitations of different options

o Development of urban strategies including open space network and integrated water
management.

o Evaluation of proposals.

Policy makers

o Inform the rationale for proposed urban development policies including new open spaces
and location of new housing developments.

Non-professionals

Students

o Introduce and increase understanding of the complexity of public urban open spaces net-
work (types, qualities, limitations, potential).

o Framework to guide the survey and analysis phase of a planning and/or design project.

o Guidance to develop a rationale and vision to justify planning and/or design interventions.

Community groups

o Provide a framework to inform public consultation processes.

o Capacity building tool to help contributions to planning/design decision-making processes.
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Conclusion

This paper explores the systematic characterisation of public open spaces. The method is generic and
therefore cannot do justice to the uniqueness of places, but it aims to increase our knowledge and
awareness of qualities of urban form. Such an investigation framework can go beyond the reading of
the urban environment to become the basis for application in practice as a tool to support design
processes. The investigation framework is pertinent to urban analysis, but also is meant to inform
design. This promotes the idea of the designer as a craftsman relying on evidence and savoir faire to
develop preliminary ideas, but also can be used by policy makers and non-designers to consider
possibilities and options. It is a tool that should evolve and be refined through testing and application
drawing on existing research and professional practice to respond to the specific conditions of the
urban environment, the contemporary challenges and the needs of the users. At present its applica-
tion has been limited to only a few projects and applied mainly by trained designers (Pattacini, 2001;
Samuels & Pattacini, 2014). More reflection will be needed once applied more widely to inform
students and community group projects to assess its full potential. Nevertheless, there is no doubt
that the structured investigative framework, underpinned by its systematic and consistent considera-
tions of key characteristics of urban open spaces has the potential to increase the understanding of
and participation in urban design and planning processes. This approach can provide evidence to
support a clear rationale, thereby helping to make the process of making design decision more
transparent and coherent. Applying the typomorphological framework to public open spaces bridges
the disciplinary boundaries, embracing the potential symbiosis between architecture and landscape.
This is a prerequisite to understanding and successfully regenerating urban landscapes to respond to
the sustainable agenda and create better places to live.
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