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Abstract: Melbourne’s Chinatown is the oldest in Australia. A large amount of research on this unique
ethnic enclave has been conducted to elucidate its formation history, heritage significance, cultural
influence and architectural features. However, the discussion of the precinct’s spatial characteristics
remains mostly marginalised. As a heritage precinct in the centre of an urban grid form, the precinct
offers a unique spatial experience to its visitors. To better fathom the street layout of the area, three
objectives are addressed in this study, including understanding: (1) the precinct’s street network in
the grid system, (2) the visibility relationship within the precinct and (3) the relationship between
buildings and streets. A joint methodology framework is established to fulfil the research objectives
by incorporating space syntax methods and field observation. The findings facilitate policymakers
and planners in understanding the precinct’s unique street layout and making relevant preservation
decisions. Further studies are encouraged to scrutinise other spatial and urban characteristics of the
precinct and test the proposed methodology.

Keywords: urban heritage; heritage conservation; space syntax; urban morphology;
Chinatown; spatial analysis

1. Introduction

Chinatown is often regarded as a settlement or an ethnic enclave for Chinese migrants.
In Australia, the history of Chinatown can be traced back to the gold rush period in
the 1850s, when many Chinese gold seekers arrived and resided in major cities such as
Melbourne [1]. As the oldest in Australia, Melbourne’s Chinatown is located on Little
Bourke Street in the city centre. As seen in Figure 1, the boundaries of Melbourne’s
Chinatown precinct are formed by Swanston, Lonsdale, Exhibition and Bourke Streets.
The Victorian Heritage Register identifies three levels of protection from the state level
(highest level of heritage significance) to a local level, namely the Victorian Heritage
Register, Heritage Inventory and Heritage Overlay [2]. As depicted in Figure 1, most of the
urban fabric within Melbourne’s Chinatown is recognised with heritage significance by
Heritage Victoria, which establishes the precinct as a key urban heritage site in the centre
of Melbourne. Anyone can nominate a place to be a part of the Victorian Heritage Register.
The nominated places are evaluated using the Heritage Council’s assessment criteria to
examine their importance to the history and development of the State. For a place to be
considered, at least one out of eight criteria must be met, including:

1. Importance to the course, or pattern, of Victoria’s cultural history;
2. Possession of uncommon, rare or endangered aspects of Victoria’s cultural history;
3. Potential to yield information that will contribute to an understanding of

Victoria’s cultural history;
4. Importance in demonstrating the principal characteristics of a class of cultural

places and objects;
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5. Importance in exhibiting particular aesthetic characteristics;
6. Importance in demonstrating a high degree of creative or technical achievement

at a particular period;
7. Strong or special association with a particular present-day community or cultural

group for social, cultural or spiritual reasons;
8. Special association with the life or works of a person, or group of persons, of impor-

tance in Victoria’s history.
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Figure 1. Map of Chinatown drawn by author [3]. Figure 1. Map of Chinatown drawn by author [3].

Places not meeting the state-level criteria by the Heritage Council of Victoria may be
qualified as locally significant (Heritage Overlay).

As a key ethnic enclave with rich heritage value, a large volume of qualitative research
can be acquired on associated topics such as the migration history of Chinese ethnic groups
in Australia [4–9]. As a heritage precinct situated in the grid form of Melbourne’s city centre,
it offers a unique spatial experience to visitors. However, the discussion of the spatial and
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urban characteristics of the area that constitutes such an experience has primarily remained
marginalised. Only a few existing studies have addressed elements of the area’s spatial and
urban characteristics, such as critical zoning [10], socio-economic features [11] and Chinese
urban and architectural influences [12–19]. The lack of understanding of the precinct’s street
network and its interaction with the grid system is inevitable. As the precinct currently
serves as an urban heritage tourist attraction under the Victorian Heritage Register, spatial
features and the subsequent experiences for visitors are critical aspects to consider. To better
serve the precinct as an urban heritage attraction, the street network in the grid system and
the relationship between buildings and streets on the ground level become crucial factors to
understand. These factors can directly impact the visitor’s experience in the precinct, which
involves mostly ground-level interactions. To enrich the spatial understanding of this
heritage precinct and its spatial interaction with visitors, the study also aims to examine the
visibility of spaces within the precinct. Therefore, this study postulates three key research
objectives:

1. Understanding the street network of Melbourne’s Chinatown in the existing grid system;
2. Examining the visibility relationship within the precinct;
3. Understanding the relationship between buildings and streets within the precinct.

With the understanding of these above-mentioned spatial characteristics, the study
aims to broaden the current urban morphological analysis around Melbourne’s Chinatown
and provide suggestions to enhance the ground-level visitor spatial interaction within
the precinct, serving as a crucial urban heritage in the city’s grid network. Currently, the
concept of cultural sustainability is addressed as the fourth pillar of sustainability among
economic, environmental and social sustainability [20,21]. In the heritage discipline, the
concept often emphasises retaining and improving the cultural significance and place
identity of heritage sites. Fathoming the above-mentioned spatial characteristics can also
benefit the preservation of the current urban identity and enhance cultural sustainability as
an urban heritage precinct.

To fulfil the research objectives, this study incorporates space syntax methods with
field observation to gain both qualitative and quantitative evidence. A joint methodological
framework is developed to better provide insights into the objectives [22,23]. Space syntax
deviates from classical urban morphology because it utilises an open space system to
practice a form of spatial representation [24]. The juxtaposition of space syntax methods
and heritage-related questions has an enduring history, mainly in evaluating the spatial
characteristics and exploring the sociocultural dimensions embedded in spatial systems
of historical significance [25–37]. A literature review by Palaiologou and Griffiths (2019)
explicates three case study scales in research papers evolving space syntax and heritage
study, including monumental urban spaces, non-monumental but protected by planning
law and lived/emergent historical urban areas [38]. This study corresponds to the second
type of urban heritage scrutinised by Palaiologou and Griffiths (2019). To facilitate further
testing of the methodological framework of this study, this study categorises the objectives
and the subsequent multidimensional methods into four scales, including macro, semi-
urban, micro and human scale. Following the methodology and findings, discussions
and recommendations can ultimately assist with preserving the precinct as a key urban
heritage site in Australia. Further studies are encouraged to use the proposed transferable
methodology in examining other urban heritage sites from other cultures.

2. Materials and Methods

This study incorporates spatial analyses on four scales, including three existing space
syntax analyses and field observation as joint methods [39–41]. To enrich the comprehen-
siveness of space syntax results, the field observation method is utilised. Parameters of
each space syntax are selected to suit the three research objectives. Table 1 provides an
overview of the variables in each step of the proposed methodological framework [39–41].
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Table 1. Methodology of the study.

Step Spatial Scale Method Analysis Variables/Parameters within Methods

1 Macro-scale Space Syntax analysis with depth map:
Axial analysis

Connectivity
Mean depth
Integration

Intelligibility

2 Semi-urban scale
Space Syntax analysis with depth map:
Visibility graph analysis (semi-urban

scale)

Isovist Area
Visual Integration
Visual Step Depth
Metric Step Depth

Angular Step Depth

3 Micro-scale Spatial Relationships Between Buildings
and Streets (ground-level)

Topological Depth
Entrance Density

Intervisibility,
Constitutedness

4 Human-scale Field Observation Use of Spaces
Street Layout

2.1. Human-Scale: Field Observation

The 1985 Chinatown Action Plan plays a vital role in the planning of the precinct, as
most of the proposed principles were realised from 1985 to 1988 while still being practised
today [3]. These principles provide suggestions on a range of urban elements within the
enclave, including the main street, sidewalk, laneway and open space. As new developments
have been erected in the past 36 years, features of the precinct have unavoidable modifications.
Based on the key elements listed in the Chinatown Action Plan and the objectives to further
understand the precinct’s street layout, the field observation is conducted to unveil the context
of the case study, human perceptions of the urban complex and to compensate for the potential
singularity of space syntax results [42,43]. The focus of the field observation also aligns with
the key measurements in the previous three steps (Table 1), mainly focusing on the spatial
features from an experiential perspective, including accessibility, visibility, step depth and the
use of main streets and laneways. Field observation was conducted in April 2022 to collect
qualitative data using field notes and photographs. Observation points are scattered along
the main streets and the laneways within the precinct. As the occupancy of dwellings in the
area changes frequently, the results from field observation only reflect the uses of dwellings in
April 2022. With the lack of official records and frequent changes, findings from this tactic
may vary in the future. Photographic sequences and cartography evidence are included to
showcase findings from this tactic.

2.2. Macro-Scale: Space Syntax Axial Analysis

The axial analysis was developed based on the space syntax theory by Hillier and
Hanson [24,41]. It is often performed to assess the spatial layout represented as an axial
map, commonly extracted from urban maps or architectural floor plans. In this study, four
key measurements are utilised to attain the macro-scale street characteristics of Melbourne’s
Chinatown and how it fits in the existing grid system. Table 2 summarises the four measure-
ments, including connectivity, mean depth, axial integration and intelligibility [41,44–46].
Table 2 can benefit future studies with clear identification of the formulas and interpretation
of space syntax parameters with respect to the original space syntax methodologies, which
are often absent in existing research. Depth map X is used to aid the data extraction, the
analysis process and visualisation. Only streets within Chinatown are presented in the
space syntax result tables to resonate with the study’s scope. However, for the macro-scale
analysis, the entire Melbourne CBD is considered in assessing and interpreting the data in
Depthmap X. Streets in the precinct are categorised into three types, a, b and c, denoting
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laneways, north to south main streets and east to west main streets. Twenty-three ‘type a’
streets are recorded, while six main streets are classified as ‘type b or c’.

2.3. Semi-Urban Scale: Space Syntax VGA (Visibility Relationship within the Precinct)

VGA is commonly executed to examine the visibility relationship between spaces
on a semi-urban scale [47,48]. This study uses VGA to test the visibility relationships
within the precinct from five key entrances along Little Bourke Street, in order to exam-
ine the visibility relationship within the precinct, which is critical as the precinct now
acts as an urban heritage serving visitors who are not familiar with the area. This study
employs five key VGA measurements, including isovist area, visual integration, visual
step depth, metric step depth and angular step depth (Table 3). Further to an exist-
ing study by Xu et al. (2020), this study incorporates further analyses on two scales to
obtain an in-depth understanding [49].

2.4. Micro-Scale: Spatial Relationships between Buildings and Streets

By addressing the entrance density, constitutedness and intervisibility, this study is
the first to analyse Melbourne’s Chinatown from the perspective of private–public spatial
relationships. Van Nes and Yamu (2021) suggest that the micro-scale urban spatial analyses
mentioned above are quantifications derived from Jane Jacob’s and Jan Gehl’s presumptions
about the interrelation between streets, building entrances and windows [39,40,50–52]. In
their view, achieving urban liveliness necessitates many entrances and windows facing
the streets. Urban liveliness determined through the density, depth, permeability and
visibility of entrances along streets can envisage the natural surveillance, street safety and
relationship between crime and space of an urban fabric.

Based on this theory, scholars affirm that by studying the street network’s spatial structure
and the interrelation between buildings and adjacent street segments, one can understand
micro-scale urban spatial relationships between private and public spaces [40,50]. Later,
several measurements were developed and tested to address how building openings are
connected to the street network, the degree of topological depth from private space to public
space and the intervisibility between entrances and windows. Key measurements include
entrance density, street constitutedness, street intervisibility, and topological depth between
private and public street spaces [24,40,50,53,54]. Measurements derived from this tactic are
developed mainly to quantify spatial parameters for the building–street interface and how to
present degrees of active frontage. Table 4 summarises these variables and their diagrammatic
explanations. Field observation is essential in identifying each street’s entrances and private–
public topological relationships. Van Nes and Yamu (2021) identified some limitations of the
urban micro-scale methods, including the difference between urban liveliness during day
and night [39]. They recommend further research to use these methods in case studies with
different cultural backgrounds, which is piloted in this study with Melbourne’s Chinatown.

Table 2. Formulas and spatial characteristics within space syntax axial analysis [24,39,41,44–46,49].

Name of Axial
Measure Mathematical Formula Explanatory Notes Spatial Characteristics

Interpretation

Connectivity
(Ci ) Ci = Ki

Connectivity defines the configurations
of local structures in street networks;
where Ci is the number of axial lines

connected to the i-th axial line.

A street with a high connectivity
value has many connections to its side

streets, whereas a low connectivity
value represents few connections.
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Table 2. Cont.

Name of Axial
Measure Mathematical Formula Explanatory Notes Spatial Characteristics

Interpretation

Mean Depth
(MDi)

Total Depth
(TDi)

MDi =
1

(n−1) × TDi, i 6= j

where TDi =
n−1
∑

j=1
dij, i 6= j

MDi =
∑n−1

j=1 dij

(n−1) , i 6= j

Mean Depth represents the average
distance of the i-th axial line from all

the other n-1 axial lines.
For two open spaces, i and j, which are
said to be at depth dij (least syntactic

steps needed to reach one vertex from
the other), TDi represents the sum of

all depths from a given origin.

A system with a high total depth
value is often described as a ‘deep’

system, where more spaces are
passed through from a chosen

starting point in the
system (more steps).

Based on total depth, mean depth
reflects the average distance of any

two points within the system.

Axial Integration
(INTi)

INTi =
1

RRAi
= Di

RAi

where RAi =
2(MDi−1)

Di
where D-Value =
2{n[log2( n+2

3 )−1]+1}
(n−1)(n−2)

INTi =
n[log2( n+2

3 )−1]+1
(n−1)(MDi−1)

Integration represents the degree to
which i-th vertex is integrated or

segregated from an urban system as a
whole (global

integration [HH]) or from a partial
system within certain steps away from

the i-th vertex (local integration). In
most cases, three syntactic steps (radius

of three) represent the walking scale
within an urban system (local

integration [HH]R3).
RAi is real asymmetry

RAAi is real relative asymmetry
‘Diamond’ D-Value is used to normalise

graphs that represent architectural or
urban spaces.

A street with high integration means
the degree of accessibility this street

has to all other streets in the system is
high, fewer direction changes
(syntactic steps) are needed.

Global integration reflects the
accessibility at a radius of n (n

syntactic steps).
Local integration reflects the

accessibility at a radius of three (three
syntactic steps).

Intelligibility
(

R2)
R =

∑(Ci−C)(INTi−INT)√
∑(Ci−C)

2
∑(INTi−INT)

2

R2 =
∑(Ci−C)(INTi−INT)

2

∑(Ci−C)
2

∑(INTi−INT)
2

Intelligibility describes the correlation
between connectivity and global

integration [HH].
C is the average of all
the connectivity value.

INT is the average of all the global
integration value.

Intelligibility measures if the local
spatial structure (number of

immediate connections) can help
comprehend the entire spatial system
(how correlated are the connectivity

and global integration).

Table 3. A table of VGA parameters [35,41,46].

VGA Variable Definition

Isovist Area Isovist area represents the area of all space visible from a subject point in the plan.

Visual Integration Visual integration measures the visual distance from all spaces to all others. It tells you
how visually connected all spaces are in the footprint.

Visual Step Depth
(from five identified view points)

Derived from the definition of Step Depth, visual step depth measures how many ‘steps’ it
takes to cover the entire area, where the ‘steps’ are measured by how far you can see.

Metric Depth
(from five identified view points)

The metric depth to location at any point in the plan is the shortest metric path distance
from said point to a single universal sample location.

Angular Step Depth
(from five identified view points)

The angular depth to location at any point in the plan is the lowest angular variation in
heading accumulated along any path from said point to a single universal sample location.



Sustainability 2022, 14, 12701 7 of 24

Table 4. Definition and spatial characteristics within public–private spatial relationship analysis [39–41,50].

Name of Parameter Definition Spatial Characteristics Diagrammatic Interpretation (Drawn by Author)

Topological depth
between private and

public spaces

Topological depth.
Measuring the number of

semi-private and
semi-public spaces

between the private and
public spaces under

scrutiny.

Degree of urban liveliness
Degree of safety
Vitality of Streets
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3. Results

The following section will present the findings from the space syntax analysis and
the field observations. Findings from the first observation (Section 3.1) are first presented
to portray the overall visual of Melbourne’s Chinatown. Results from the axial analysis
(Section 3.2) mainly addressed the first objective, which is to understand the street network
of the precinct in an urban grid system. Parameters within the axial analysis include con-
nectivity, integration, and intelligibility. The VGA analysis results (Section 3.3) address the
visibility relationships within the precinct. Section 3.4 delves into the relationship between
the buildings and streets on the ground level. Together, the result sections showcase more
understanding of the street layout of Melbourne’s Chinatown in an existing urban grid to
better serve the precinct as an urban heritage attraction.

3.1. Results from Field Observation

Before any planning strategies were tailored for Melbourne’s Chinatown, the Hoddle
Grid was laid out as a foundation for the city’s urban planning [55,56]. As seen in Figure 1,
major streets, including Swanston Street, Russel Street, Exhibition Street, Bourke Street
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and Lonsdale Street, are all planned to be around 30 m wide (one and a half chain). While
intersecting streets that divide the blocks, such as Little Bourke Street (Figure 2), are
approximately 10 m wide (half chain). These streets split the precinct into four major
blocks, each around 100 m by 200 m, with Little Bourke Street as the central street [57]. On
Lonsdale, Bourke, Swanston, Exhibition and Russell Streets, mixed-use dwellings often
occupy large plots (Figures 3–7). However, hidden dwellings in the laneways facing Little
Bourke Street often have much smaller, single-use plots. Figures 1–6 provide information on
the four border streets and the precinct’s surrounding cityscape. Due to the tram access and
subsequent pedestrian flow, Swanston and Bourke Streets are mostly populated with mixed-
use and large retail centres (Figures 3 and 6). Common functions of Melbourne’s Chinatown
include restaurants, cafés and retail. On central Little Bourke Street, a Chinese restaurant
is the most common function (Figure 2). As a heritage precinct, a lack of emphasis on
cultural functions is identified during the field observation. Buildings under the Victorian
Heritage Register (the highest protection and significance level in the State of Victoria) do
not accentuate their cultural significance through their current use. Unexpectedly, only
three (the Chinese Mission Church, Her Majesty’s Theatre and the Num Pon Soon Society)
of the seven Victorian Heritage Register buildings within the enclave still possess cultural
or religious functions (Figure 1).
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In Action Plan, the central street is not viewed as a grandeur walkway for sightseeing
but a street for pedestrians and vehicles with ‘desired congestion’ as one of the street’s intrinsic
characteristics. To maintain the ‘desired congestion,’ the comfort and safety of pedestrians
and the needs of traffic, deliveries and shopfronts, one core principle for the treatment of the
main street entails certain sidewalks being widened. As seen in Figure 8, such widening of
sidewalks is reflected only during the field observation but not space syntax analysis. The
results show that such widening is not continuous along the central street. Irregular patterns
of the sidewalks were observed during the field observation. Such an irregular widening
was mainly performed to create outdoor seating areas, shopfront entrances, loading bays
and some on-street parking. During the observation, the central street was observed to be
congested with all the above-mentioned usage of an already narrow street.
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Laneway culture is unique to the urban fabric of Melbourne, which Chinatown is an
essential part of [56]. Laneways in Melbourne work as a network that navigates pedestrians
and serves as a critical contributor to the city’s overall identity [58]. From the Action Plan
and the field observation, a total of twenty-four laneways are identified, including twelve
open-end laneways and twelve close-end laneways. Most of the twelve close-ended laneways
are used for services (loading bay and back gates) in the precinct. Open-end laneways, all
running in the north/south direction, are laneways that prioritise pedestrian movement and
commercial activities (Figure 9). In particular, Cohen Place is now presented as a major
laneway cultural hub, where the Museum of Chinese Australian History is located. A contrast
was observed between the livelihood in laneways. Laneways that prioritise commercial
activities and pedestrians are observed to contain a variety of functionalities, such as the
museum, restaurant and bar. Among these laneways, Tattersalls Lane, Cohen Place and
Market Lane were the most vibrant (Figure 9). Despite its relatively narrow width compared
to other pedestrian-friendly lanes, Tattersalls Lane (Figure 9) represents a lively streetscape
with restaurants, a cultural society and a popular outdoor bar [59]. Market Lane is mainly
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employed as an outdoor seating area for restaurants from the observation (Figure 9) while
creating a visual connection between Little Bourke Street and Bourke Street. In Cohen Place,
the pathway to the museum is led by the pavement design with traditional Chinese patterns
and museum banners along the way (Figure 9), due to the low visibility of the museum from
the central street. Contrasting to the vibrancy of those laneways that prioritise pedestrians,
laneways for services in Chinatown are not favoured by the pedestrians, such as Hughs
Alley, Star Alley and Bullens Lanes (Figure 10). Most of the service lanes were observed to be
occupied by rubbish bins, exposed buildings services, and parking with low-level pedestrians.
Despite the occasional graffiti and pavement painting, no other treatments on the ground
level were observed to add vibrancy to these service lanes.
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The Chinatown Action Plan (1985) asserts that small node-like public spaces are
required to complement the desired pattern of the precinct [3]. It argues that open spaces
should be kept small and compact in the existing narrow laneway network. However,
limited open spaces were observed on the main streets and the laneways, despite one small
square in front of the Cohen Place cultural precinct. Moreover, apart from the artificial
greenery as a part of sidewalk widening on Little Bourke Street, barely any green space
was observed during the field observation.
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3.2. Results from Axial Analysis
3.2.1. Connectivity

Most laneways (type a streets) possess low connectivity values, ranging from 1 to 4.
Little Bourke, Lonsdale and Bourke Streets (type c streets) have the highest connectivity
values (from 38 to 69), significantly higher than the average connectivity of 8.483 within the
precinct. The difference in connectivity between laneways and main streets is significant,
which reflects the unique spatial layout of Melbourne’s Chinatown. The main streets have a
high level of connections with their side streets, making them spatially permeable. With the
extreme connectivity difference between main streets and laneways, a spatial boundary is
formed by the six main streets. The numerical results in Table 5 are presented as diagrams
in Figure 11, where red and blue depict high and low connectivity values accordingly.
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Table 5. Results from space syntax analyses.

Street Name Street Type Connectivity Mean
Depth

Global
Integration

[HH]

Local
Integration

[HH] R3

Entrance
Density

Globe Alley a 1 (min) 3.744 2.255 3.074 0.000 (min)

Belman Place a 1 3.385 2.594 2.885 0.000

Pender Place a 1 3.744 2.255 3.074 0.000

Star Alley a 1 3.744 2.255 3.074 0.000

Dean Alley a 1 3.744 2.255 3.074 0.000

Lacey Place a 2 3.739 2.259 3.102 0.000

Smythe lane a 2 3.918 2.120 2.695 0.000

Latrobe Place a 2 3.639 2.345 3.314 0.021

Coverlid Place a 2 3.734 2.263 3.115 0.000

Brien Lane a 2 3.639 2.345 3.314 0.000

Market Lane a 2 3.639 2.345 3.314 0.063

Lees Place a 2 3.739 2.259 3.102 0.000

Hughs Alley a 2 3.739 2.259 3.102 0.000

Paynes Place a 2 3.730 2.266 3.114 0.000

Croft Alley a 2 5.711 (max) 1.313 (min) 0.698 (min) 0.000

Stevenson Lane a 2 5.606 1.343 0.704 0.000

Bullens Lane a 2 3.739 2.259 3.102 0.000

Celestial Avenue a 3 3.734 2.263 3.130 0.067

Heffernan Lane a 3 3.629 2.353 3.341 0.032

Waratah Place a 3 3.629 2.353 3.341 0.042

Corrs Lane a 3 3.629 2.353 3.341 0.021

Tattersalls Lane a 4 3.620 2.361 3.381 0.053

Cohen Place a 4 3.625 2.357 3.369 0.042

Exhibition b 13 2.434 4.316 4.650 0.100

Swanston b 15 2.408 4.394 4.711 0.140

Russell b 20 2.387 (min) 4.461 (max) 4.794 (max) 0.235

Bourke c 38 3.028 3.051 3.615 0.086

Lonsdale c 42 2.925 3.213 3.792 0.093

Little Bourke c 69 (max) 2.746 3.543 4.271 0.158 (max)

Average Value / 8.483 3.611 2.552 3.227 0.040

Intelligibility (correlation between connectivity and integration) R = 0.565 R2 = 0.320

As Melbourne’s Chinatown is a pedestrian-friendly precinct most suitable for walking
access with limited parking and car access, the local scale integration and the mean depth
value at a walking scale are the focus of this analysis in determining the accessibility
and depth of the area [3]. The precinct is not a ‘deep’ system since the highest (5.711)
and the lowest (2.387) mean depth are both within ~50% difference from the average
mean depth (3.611). The low mean depth relates to the grid system layout, where most
laneways are open-ended, connecting two main streets (north to south). On the contrary, the
precinct’s layout before the deduction of east to west laneways and cul-de-sacs (dead-end
laneways) has a higher mean depth, making the system ‘deeper’ [3,60]. Many cul-de-
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sacs are connected to the main axes. They contribute to the identified variations in the
connectivity values, which also have an impact on the intelligibility values.
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3.2.2. Integration

As seen in Table 2, the calculation of integration value (HH) involves the reciprocal of
mean depth (MD). An inverse correlation between the two sets of values can be seen in
Table 4. For instance, Russell has the lowest mean depth and the highest integration; Croft
Alley retains the highest mean depth and the lowest integration. Overall, street types b and
c (main streets) have much higher integrations (both globally and locally) than street type
a (laneways), making the main streets more accessible than the laneways. With a global
integration of 4.461 and local integration of 4.794, Russell Street is the most accessible in
the Chinatown precinct. Apart from Croft Alley and Stevenson Lane, most laneways have
integration values less than ~50% off the average value (2.552 for global and 3.227 for local).
The two laneways have turns, mostly diverging from north to south into the east to west.
The turns of these laneways result in more directional changes (syntactic steps), reducing
the integrations significantly.

3.2.3. Intelligibility

Intelligibility describes the correlation between connectivity and global integration. It
measures if the local spatial structure can help interpret the entire spatial system (Table 2).
Through intelligibility analysis, spatial identifiability can be characterised to reveal what
one can comprehend from the spatial layout matches or is useful guidance for what one
cannot see [44]. The authors first assumed high intelligibility in the precinct, as the Hoddle
Grid layout of Melbourne should be easily identified and recognised by people [61,62].
However, the intelligibility results in Melbourne’s Chinatown contradict the assumption.
In this case, an intelligibility score of 0.32 depicts that the precinct is not highly identifiable.
A low intelligibility value (between 0 and 0.5) represents the low correlation between
integration and connectivity, reflecting that the local spatial structure does not comprehend
the entire spatial system well. R2 locates at 0.5–0.7 represents good spatial identifiability;
R2 locates at 0.7–1 reflects high spatial identifiability [44,49]. Moreover, the street with the
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highest connectivity does not have the highest global and local integration. This shows
that the precinct does not necessarily have an apparent central structure, which echoes the
Hoddle Grid layout. The system involves six main streets that are all highly accessible
and connected with laneways running in the south-north direction. The authors of this
study argue that the low intelligibility value is mainly caused by the low connectivity
values of the laneways (more than ~50% difference from the average). Findings in the field
observation also provide context to this phenomenon. Laneways in the precinct connected
to Little Bourke, Swanston, Russell, Exhibition and Bourke Streets do not follow any grid
system or alignment. Hence, the layout of these laneways does not necessarily comply
with the uniform grid system. The width and depth of each laneway are a result of a
rather organic development throughout the precinct’s evolvement. From the space syntax
results, these laneways are not classified as numerical outliers as there are twenty-three
of them in the precinct, while only six main streets are identified. These laneways can
be viewed as ‘spatial outliers’ to the well-established Hoddle Grid. Most scholars and
planning policies recognise Little Bourke Street as the central passageway of the ‘valley-
like’ precinct [3,10,11]. However, from the axial analysis, all six main streets have high
integration and connectivity, which reflects their accessibility, convenience and public
exposure [41]. These results reverberate with the unique Hoddle Grid layout, where most
main streets share high spatial importance. Despite not having the highest integration
and minimal depth, it is worth noting that Little Bourke Street does have a peak in the
connectivity and entrance density analysis.

3.3. Results from VGA

As seen in Figure 12, results from visual integration and visual isovist area analyses
depict the overall visibility relationship of the precinct [39,41]. The intersections between
Russell Street and the three ‘type c’ streets demonstrate the largest isovist area and the
highest visual integration, implying that the visible areas are the largest at these three
intersections (indicated in warmer colour tones in Figure 12). The intersections between
the other two ‘type b’ streets and the three ‘type c’ streets have slightly smaller isovist
areas and lower visual integration (indicated in cooler colour tones in Figure 12). On
the contrary, the laneways have small isovist areas and low visual integrations. On the
main streets, visual integration values are slightly higher at the laneway intersections, as
those points provide more views into the laneways. During the site observation, the views
from and to these laneway intersections are also influenced by temporary dining furniture,
signage and other service facilities, which are not reflected in the VGA analyses. It is worth
noting that some cultural attractions are located on the laneways, including the Museum of
Chinese Australian History. The low visibility of these laneways can hinder pedestrians
from attending these cultural attractions if spots are not well-known. During the field
observation, the authors observed that direction signage is implemented on Little Bourke
Street to guide visitors to Cohen Place, where the Museum of Chinese Australian History is
located.
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Five main entrances of Chinatown are marked as the most likely first viewpoints for
the visual step depth, metric depth and angular step depth analysis. Results from this
tactic mainly concern visual depth (presented in Figure 13). Overall, the results from VGA
show that the laneways of Melbourne’s Chinatown have poor visual connections with all
five viewpoints. Compared with the main streets (type b and c), laneways require more
visual syntactic steps (visual step depth), longer distance (metric depth) and higher angular
variations (angular step depth) to be visible from the five identified viewpoints. The
laneways in this precinct are visually ‘deep’, affecting the vitalisation of the laneways and
the dwelling within them. For instance, Cohen Place, the cultural square of Melbourne’s
Chinatown, is only relatively visible from viewpoint 3.
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3.4. Results from Spatial Relationship between Buildings and Streets (Ground-Level)
3.4.1. Topological Depth

Melbourne’s Chinatown has low topological depth, and pedestrians can enter most
shopfronts directly in the precinct with minimal semi-private buffer zones. Only a few
outliers have a buffer zone, including one of the few residential towers in the precinct.
Although the precinct is extensively protected from heritage overlay, there is no restriction
on the residential use of buildings. Despite the gentrification and potentially higher revenue
to operate as commercial development, this study argues that the shallow topological
depth is another factor in why the precinct is mostly commercialised [63]. Researchers
contend that low topological depth and transparent frontage can enhance safety, increase
the natural surveillance of an area, and enable people inside and outside a building to see
each other [53]. In this case, having a low-topological depth between public and private
spaces can benefit commercial activities in the precinct.

Topological depth provides a good indication of the level of natural surveillance
and the spatial depth from public to private of Melbourne’s Chinatown, which are vital
aspects to consider when interpreting the changes in the precinct’s spatial layout, usage
and identity [50]. However, other factors on various scales have contributed to Melbourne’s
Chinatown’s spatial configuration and functionality; the topological depth between public
and private space is not the only one. Results from the previous section indicate that
the laneways have relatively high mean depth, reflecting the spaces’ privacy. However,
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during the precinct’s development, the number of east/west laneways has been reduced,
which echoes the area’s functionality change [60]. Most laneway reduction happened
before and during the Chinatown Action Plan (1985) was published to reduce unwanted
cul-de-sacs in the precinct. Young’s study showcases that a close net community was
formed by three families living in Cohen Place between 1880 to 1900 [64]. The Cohen
Place area had many more small and narrow lanes running east to west compared to the
current layout. Such laneways provided more privacy through a higher mean depth and
topological depth. A courtyard-like space was formed near the current Cohen Place and
is now presented as a major cultural hub, where a heritage precinct with the Museum of
Chinese Australian History is located. During the field observation, the authors found that
the original plots of the three families’ homes have been combined into one plot, where one
of the few residential apartments in the precinct is located. The topological depth of the
original layout (before the east/west laneway reduction) was much higher than the current
layout (post east/west laneway reduction). However, the current apartment is gated with
a high level of surveillance by security cameras, whereas the original courtyard-like layout
delivers much better natural surveillance.

3.4.2. Entrance Density

The results from entrance density are first numerically documented in Table 6. According
to the original theory and method, entrances with no windows next to them are not marked as
entrances in the analysis [39,51]. Figure 14 depicts the existing entrances within the precinct on
each street, documented in the field observation. The lengths of streets are uncovered in studies
around the Hoddle Grid and maps [65]. Existing studies have provided minimal information
on factors to consider when deciding the different colour gradient groups for the entrance
density diagram, despite listing out mostly five benchmarks. Three benchmarks are usually
provided with two other benchmarks, highlighting the maximum and minimum values. In
this study, a standard statistical method—quartiles (Q1, Q2 and Q3) is incorporated to sort the
different degrees of entrance density. First, all streets with zero entrance density are grouped
into the ‘lowest’ group. Then, with the remaining numbers, the study identifies Quartile 1
(25%), Quartile 2 (50%), and Quartile 3 (75%) to facilitate the grouping and visualising of the
data. Table 6 lists Q1 (0.4210), Q2 (0.6495) and Q3 (0.1000). Through sorting the data with
clear benchmarks and data visualisation, entrance density results can be easily interpreted to
provide insight into each street’s building–street relationship. As seen in the table, five groups
are formed, and colours are assigned accordingly. As seen in Figure 14, Swanston, Little
Bourke, and Russell Streets have the highest degree of entrance density. Lonsdale, Bourke
and Exhibition Streets have a medium-high degree of entrance density. Many laneways
in the precinct act as service lanes (observed during field observation) with no entrances
with windows. Some laneways, including Celestial Avenue, Market Lane, Tattersalls Lane
and Waratah Place, have relatively higher entrance density than the rest. During the field
observation, these lanes were mainly populated with restaurants, bars and nightclubs that
immerse in Melbourne’s unique laneway culture [56,66]. However, Cohen Place, the cultural
centre of the precinct, exposes a lower entrance density [3,67]. Authors argue that low entrance
density does not necessarily reflect its low urban liveliness but can promote flexible use of
space, as there is a lower level of interference to other shop entrances. For instance, Heffernan
Lane is often used as a street for night markets. The street is observed to be highly lively during
the field observation. The low entrance density of Heffernan Lane makes the space highly
adaptive, which subsequently activates the street as it can host different cultural events.



Sustainability 2022, 14, 12701 18 of 24

Table 6. Entrance density of streets in the precinct.

Street Name Street Length (m) Number of Entrances Entrance Density Quartiles Colour Code Group

Russell 200 47 0.2350 High

Little Bourke 430 68 0.1581 High

Swanston 200 28 0.1400 High

Exhibition 200 20 0.1000 Q3 = 0.1000 Medium/high

Lonsdale 430 40 0.0930 Medium/high

Bourke 430 37 0.0860 Medium/high

Celestial Avenue 60 4 0.0667 Q2 = 0.06495 Medium/high

Market Lane 95 6 0.0632 Medium

Tattersalls Lane 95 5 0.0526 Medium

Waratah Place 95 4 0.0421 Medium

Cohen Place 95 4 0.0421 Q1 = 0.0421 Low

Heffernan Lane 95 3 0.0316 Low

Corrs Lane 95 2 0.0211 Low

Latrobe Place 95 2 0.0211 Low

Globe Alley 40 0 0.0000 Lowest Lowest

Stevenson Lane 35 0 0.0000 Lowest

Belman Place 40 0 0.0000 Lowest

Pender Place 25 0 0.0000 Lowest

Lacey Place 65 0 0.0000 Lowest

Smythe lane 30 0 0.0000 Lowest

Star Alley 40 0 0.0000 Lowest

Hughs Alley 20 0 0.0000 Lowest

Dean Alley 45 0 0.0000 Lowest

Bullens Lane 100 0 0.0000 Lowest

Coverlid Place 70 0 0.0000 Lowest

Brien Lane 95 0 0.0000 Lowest

Paynes Place 20 0 0.0000 Lowest

Croft Alley 55 0 0.0000 Lowest

Lees Place 100 0 0.0000 Lowest
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high entrance density. However, Bourke Street is an exception in this instance, as few entrances
have been recorded on this street. It shows the highest integration and connectivity levels
but lower entrance density than the other type b and c streets. During the field observation,
the authors observed large window openings on Bourke Street, since many large commercial
complexes position their main entrances and displays on this street. Although the entrance
density is lower than other main streets (few entrances on this street), each recorded entrance is
much larger with transparent windows. Moreover, two tram stops were observed on each side
of the street. The street is observed to be highly populated and possesses high urban liveliness
and high natural surveillance. This links to one of the other key limitations of the entrance
density analysis identified in this study: the lack of consideration of transport stations and
entrance/window sizes. Moreover, shopfronts can experience a frequent change of ownership
and other adaptations; methods from this tactic can only reflect the characteristics of the space
during a short period. As van Nes and Yamu (2021) suggest, results from this tactic should
be interpreted with results from other methods [39]. The entrance density does provide an
additional level of understanding of the ground-level street network and liveliness, but the
limitation of this analysis is also inevitable.

3.4.3. Constitutedness and Intervisibility

According to Hillier and Hanson (1984), constitutedness is about the degree of adjacency
and permeability from buildings to public space [24]. In the original theory, buildings only
constitute the street if a building can be directly accessed from the street. If buildings are
located adjacent to a street, but their entrances can only be accessed indirectly (i.e., through
a courtyard), the street is unconstituted. The degree of constitutedness reflects dwellings’
connection to the street and their visibility to the street. Again, scholars argue that the vitality
of streets in urban areas can be epitomised through such interpretation. In Melbourne’s
Chinatown, most shops open directly with no buffer zone to the streets. Even shopfronts
considered ‘hidden’ mostly open directly into the laneways [56]. Most of the streets in the
precinct have a constitutedness of 1 (Table 4). According to the theory of constitutedness, in
streets that are constituted, the stationary activity of people is less likely to occur; more people
tend to sit or stand for a prolonged period in unconstituted streets [39,40,50]. During the field
observation, the width of these laneways allows very minimal space for pedestrians to sit
or stand. Not many pedestrians were observed to utilise these laneways. The observation
results contradict the constitutedness theory in this instance. As the width of streets is not
considered in the measurement of constitutedness, the authors find the results from this tactic
to be singular in the examination of Melbourne’s Chinatown.

Intervisibility is measured by calculating the ratio between entrances that face each
other across the streets to entrances that do not. The way entrances and windows are
positioned facing each other on the street influences the probabilities for social control
and street life and control between buildings across street segments [50]. Most of the
main streets in Melbourne’s Chinatown have high intervisibility. On Little Bourke Street,
shopfronts with windows occupy both sides of the streets, making the street highly in-
tervisible and lively with a high level of natural surveillance. However, when looking
at the intervisibility of laneways, the singularity of results is again apparent. Four of
the five shopfronts with windows on Tattersalls Lane are positioned facing each other,
giving the laneway a high theoretical intervisibility. However, due to the narrowness
of this laneway and the non-direct visual angle from the shopfronts, it is hard to see ac-
tivities from each side of the laneway. However, for a wider laneway such as Market
Lane, with all six shops facing each other, activities on each side of the laneway become
more visible. Authors find the lack of consideration of the street width and the angle of
views in intervisibility measurement propagate singular results when testing on laneways.
When using intervisibility to reflect spatial characteristics, results must be understood
and interpreted with other spatial measurements. In this study, field observation suggests
different findings on how intervisible the laneways in Melbourne’s Chinatown are than the
theoretical intervisibility measurements.
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4. Discussion

Further to the understanding of the street layout in the results, the discussion section
addresses key findings that can facilitate the preservation of Melbourne’s Chinatown and
better serve the precinct as an urban heritage attraction.

4.1. Continuity of Little Bourke Street

The section of Little Bourke Street that runs from Swanston to Exhibition Street is the
known main street of Melbourne’s Chinatown precinct. However, Russell Street dissects the
precinct with high connectivity and integration. During the field observation, Russell Street
is much wider than Little Bourke Street, which is not recognised in the space syntax axial
analysis. To preserve the spatial continuity of Little Bourke Street, four traditional Chinese
gateways are placed at the three intersections on this street, which can help pinpoint the
key entrances of the precinct and enhance the continuity of the Chinatown fabric along
Little Bourke Street [68]. Similar to existing research, the results of this study show that
space syntax methods only help understand spatial characteristics of the precinct from floor
plans and maps, causing unclear and singular interpretations of the precinct’s identity [69].
Therefore, field observation is an essential part of this study to validate findings from space
syntax. In studies related to urban heritage sites, previous studies mostly run axial analysis
(macro-scale) and VGA analysis (semi-urban scale) parallel to examine the consistency of
results from space syntax analysis [36,49]. This study identifies inconsistencies and outliers
in results from the four-scale analyses with joint methods. With the introduction of the
micro-urban scale analysis and human-scale field observation, the study provides a more
comprehensive understanding of the spatial characteristics and identity of Melbourne’s
Chinatown. The methodology of this study should be tested with other urban heritage
sites with different cultural backgrounds.

4.2. Laneways as Spatial Outliers in a Grid System

Many existing scholars argue that Melbourne has a unique laneway culture without
clarifying the underlying spatial reasons [55,56,66]. This study offers a spatial interpretation
of the uniqueness of the laneway culture through the intelligibility results. The laneways
interrupt the highly identifiable Hoddle Grid system as ‘spatial outliers’ shown in the
intelligibility analysis, making it harder to recognise and master by the pedestrians in
wayfinding. Based on the results, this study contends that laneways make the overall
Hoddle Grid system spatially more engaging and unique through their interruption of
spatial regularity [70]. Unlike spaces with a maze effect, in Hoddle Grid, regardless of the
location of the laneway, they are always linked to the main streets [70]. Due to the feature
of the street layout, laneways in the grid system are creating a good structure system for
wayfinding, despite the low intelligibility value. As seen in the field observation results,
there are no drastic changes in the structural properties of the precinct and the entire city
area. The intelligibility study of Chinatown provides an epitome of wayfinding in the city
grid area with non-uniformed laneways. For Melbourne’s Chinatown and the entire grid
system with laneways across, the low intelligibility caused by the ‘spatial outliers’ of the
laneways is not viewed as a negative aspect that causes uneasy wayfinding. Kaplan (1979)
suggests that a more complex urban pattern may improve the pedestrians’ experience of
the space by slowing down their cognitions [49,70]. Authors of this study argue that despite
causing a low intelligibility value, the laneways attaching to the Hoddle Grid system do
not necessarily hinder wayfinding but potentially make navigating more engaging, which
is a spatial justification of the appealing laneway culture in Melbourne. The semi-urban
scale analysis of the topological relationship between private and public space also sheds
light on the use of laneways. Heffernan Lane shows that laneways with low entrance
density can have a high adaptability and flexibility. As a limitation, this study only involves
Melbourne’s Chinatown as a case study. Further studies are recommended to examine
the correlation between street width and entrance density, intervisibility and functional
adaptability, employing more case studies from diverse cultural backgrounds.
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4.3. Lack of Cultural Use Buildings

With most of the dwellings in the precinct functioning as restaurants or including at
least one restaurant, the precinct is crowded with Chinese cuisine as well as cuisines from
other cultures. However, a significant lack of cultural-use dwellings is detected. Moreover,
among heritage buildings recognised with high heritage significance by the Victorian
Heritage Register, only three involve cultural usage. The Open House of Melbourne
initiative annually provides guided tours of some of these buildings [71]. Other cultural
events such as RISING and celebrations of Chinese festivals are also introduced to the
precinct [72,73]. However, the daily cultural use of dwellings in the precinct is minimal. It
is worth noting that the RISING event 2022 took place at the golden square car part, which
is not registered with the highest level of heritage significance [2]. Digital technologies are
involved in turning the car park into an engaging art venue. The authors of this paper
assert that it is worth considering the everyday cultural use of dwellings with or without
heritage significance, and the involvement of digital technologies can be advocated to
enhance the precinct’s cultural identity.

The high spatial depth and the low integration of Cohen Place are other potential
points of improvement. On the macro, semi-urban and micro-scale analysis, Cohen Place
is identified as having low connectivity, integration visibility and entrance density. These
spatial characteristics of Cohen Place make the laneway and the Museum of Chinese
Australian History endure low permeability, accessibility, visual connection and subsequent
low liveliness. Some spatial strategies are already implemented to vitalise the laneway.
During the field observation, a square with a traditional Chinese gateway is observed
at the intersection of Cohen Place and Little Bourke Street. The square is the only open
space on Little Bourke Street, which acts as a buffer zone for the laneway and can help
draw pedestrians’ attention. Previous research suggests that this square is often utilised to
host key cultural events during Chinese festivals [1,11]. However, the space is not largely
occupied during the field observation and has limited seating. Signage is placed on Little
Bourke Street to direct pedestrians to the Cohen Place cultural centre. On top of existing
strategies, this study suggests the increase in buildings with cultural use can potentially
facilitate the formation of a more engaging and connected cultural zone, as opposed to the
current standalone museum in a narrow laneway.

5. Conclusions

This study incorporates a four-scale analytical framework to explore the street layout
of Melbourne’s Chinatown, incorporating field observation and space syntax. On a macro-
level, the difference between connectivity, mean depth and integration of main streets and
laneways in the precinct is highly significant. A low intelligibility value is scrutinised,
resulting in low spatial identifiability. However, the study argues that the low intelligibility
is primarily due to the ‘spatial outliers’ (laneways) in the Hoddle Grid system. With most
laneways connecting to the main streets, wayfinding in the precinct is hardly hindered by
the low spatial identifiability. The ‘interruptive’ effect of these laneways in the Hoddle Grid
system can be viewed as a spatial interpretation of Melbourne’s unique laneway culture,
potentially appealing and fun for visitors [44,56,70]. On a semi-urban level, most laneways
in the precinct are visually ‘deep and hidden’ with low visual integration and isovist
area. In particular, the cultural centre-Cohen Place in the precinct is visually ‘deep’ from
most entrances, discouraging the encountering of visitors unaware of the location of the
Museum of Chinese Australian History. However, some strategies have been implemented
to overcome such spatial limitations. Chinese-style gateways act as signifiers of entrances
in the precinct, one located outside Cohen Place. However, with the limited number of
cultural dwellings in the precinct, the influence of Cohen Place is still limited. From a
micro-urban perspective, Melbourne’s Chinatown has a low-topological depth between
private and public space on the ground level, benefiting commercial activities. Based on
the entrance density, intervisibility and constitutedness analyses, the urban liveliness is the
highest on Swanston, Little Bourke and Russell Streets. For most laneways with narrow
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widths, the findings from field observation contradict the findings from the micro-urban
analysis. One laneway with low intervisibility, constitutedness and entrance density was
highly adaptable and flexible. As an urban precinct with high heritage values, a lack of
cultural use in dwellings is observed, while ‘restaurant’ is the most predominant function
in the precinct.

Three recommendations for future studies are drawn:

1. Further studies are recommended to test the joint method with other case studies
within grid systems. This study finds laneways can act as spatial outliers in a grid
system. A joint approach can diversify and further interpret the results.

2. Limitations of the micro-urban analysis, such as the impact of width of the street, window
size and public transport stop, are identified in this study. Further studies are encouraged
to validate the methods with urban precincts inheriting different cultural influences.

3. Inconsistencies are concluded from the field observation and space syntax results.
Further studies are encouraged to incorporate human-scale analysis such as field
observation or interviews to comprehend space syntax results.

4. As spatial-themed research of the case study remains marginalised, the study encour-
ages future research to examine other urban characteristics of the precinct, such as
architectural typology, building characteristics, public spaces, urban policies, mobility
and perception of citizens.

Overall, by fathoming the precinct through joint methods, the study insightfully
envisages the street layout of this precinct with evidenced-based approaches. Based
on the results, suggestions are provided to better serve the precinct as an urban her-
itage attraction in the existing grid system, preserve its heritage identity and ultimately
enhance cultural sustainability.
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