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Part 1  
Urban Baseline Study

Vehicle Spatial Layout Attraction Model
Pedestrian Spatial Layout Attraction Model 

Combined Vehicle + Pedestrian Model
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Space Syntax has been 
commissioned by Hutt City 
Council to undertake an 
evaluation of movement 
patterns in Naenae. 

The focus of the work to date 
has been on the ‘movement 
economy’ of the town centre: 

- how the spatial layout of 
the street network 
influences patterns of 
pedestrian and vehicle 
movement 

- how these movement 
patterns support the 
vitality of retail and other 
business uses

- how this affects public 
perception and enjoyment 
of the centre, and

- how lessons can be 
learned to inform a future 
vision for Naenae.

Space Syntax has pioneered 
a unique, space-based 
approach to the modelling of 
human activity patterns in 
buildings and urban systems. 

Space Syntax models 
integrate multiple influences 
on behaviour including:

a) ‘spatial layout attraction’, 
the way that streets 
connect to create more 
or less accessible places

b) ‘land use attraction’, in 
terms of the location and 
scale of different land 
uses

c) ‘transport attraction’, 
including the location of 
transport nodes and 
capacity of transport 
connections.

Space Syntax models can 
simultaneously analyse 
pedestrian, cycle and vehicle 
movement networks and 
have been applied in urban 
planning and design projects 
worldwide. 

Applications include the 
creation and evaluation of 
proposals for urban and 
architectural change at every 
scale, from regional urban 
analysis and the planning of 
entire cities to the design of 
urban neighbourhoods, site 
layouts, parks and public 
spaces.

Space Syntax’s approach 
combines this extensive 
global experience with 
robust and continuously 
developing technologies to 
forecast the effects of urban 
planning and design 
decisions on the movement 
and interaction of people in 
buildings and urban areas. 

Introduction

Highly graphic and capable 
of providing rapid feedback 
to planners and designers, 
models are used to test 
proposals from concept 
design through to delivery.

This report summarises the 
first findings of Space 
Syntax’s work, in which an 
initial ‘Spatial Layout 
Attraction’ model of Naenae 
has been constructed and 
has been used to inform the 
urban design assessment 
being undertaken by the City 
and its advisors. 
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Darwin CBD Masterplan, Australia



1@3*$(1+&'3A(B.%.'$,(C(D>D>
73$&3$(8"9&(:$&'2$((;<''(:.'+(:"<&*.-

!"#$%$&'()*"&"%+(!",$--.&/(0(1'23'$/.*(4$5./&(6,#.*$
Z

1@3*$(1+&'3A(B.%.'$,(C(D>D>

New Extension Area (NEA)
CBD area

2,000

3,000

750

2,500

1,500
1,000

500
250

2,000

750

2,500

1,500
1,000

500
250

0

to
to
to
to
to
to
to
to

Unimproved Capital Value (UCV)
$ per m!

above3,000 to

Existing land value

Land Value Model
predicts

> $AUD 3.7 billion
total land value
increase



Space Syntax Limited © 2020
Naenae Town Centre  Hutt City Council

Movement Economy Modelling & Strategic Design Advice
9

Spatial Layout Attraction modelling

‘Spatial Layout Attraction’ 
modelling’ is a technique that 
identifies the relative 
importance of each street 
segment – each piece of 
street between two 
intersections - for people 
moving within towns and 
cities. 

By finding the simplest routes 
from all origins to all 
destinations – the shortest 
routes that involve the fewest 
twists and turns - an 
algorithm calculates how 
likely it is that movement will 
pass along any individual 
route.

Segments that are part of 
straighter, more connected 
and more central streets tend 
to be used more frequently as 
part of journeys across the 
urban network. 

Undertaking this kind of 
‘multi-scale’ analysis of 
spatial layouts, allows short-
and long-distance journeys 
to be simultaneously 
evaluated and shows how 
different parts of the same 
network are differently used, 
depending on the scale of 
journey. 

Frequently, the same parts 
of the network are used on 
both short- and long-
distance journeys. While this 
can create conflicts between 
the needs of different 
transport modes, land use 
analysis shows that these 
‘multi-scale’ places are often 
successful commercial 
locations, thus 
demonstrating the 
importance of careful spatial 
layout design in creating 
multi-scale opportunities for 
retail and commercial 
activities to trade to more 
than one scale of movement. 

However, the overall 
importance of any street 
segment may vary depending 
on the scale of the journey. 
Some segments are more 
likely to be used as part of 
longer journeys, some as part 
of shorter journeys, some at 
both scales and some at 
neither. 

For this reason, Spatial 
Layout Attraction modelling is 
undertaken at two different 
scales: first, for a catchment 
of 10km, which typically 
identifies the movement 
hierarchy of people making 
longer journeys in vehicles 
and on bikes; second, for a 
catchment of 1.2km, which 
typically picks up the 
hierarchy of shorter journeys 
made by people on foot and 
on bikes.

In the pages that follow, a 
‘Vehicle’  model will first be 
presented, which calculates 
Spatial Layout Attraction for 
each street segment within a 
longer journey catchment of 
10km. Then a ‘Pedestrian’ 
model will be presented, 
which does the same for a 
shorter journey catchment of 
1.2km.

Finally, the results of both 
models are combined in a 
‘MultiScale’ model. This is 
then analysed to create a set 
of ‘street types’, from those 
street segments that are 
more important for longer 
journeys to those that are 
important for shorter ones; 
those that are important for 
both and those for none.
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“Street type” analysis combines the 
results of the Spatial Layout Attraction 
modelling at the longer and shorter 
journey catchments of 10km and 1.2km. It 
identifies different types of street, 
according to the importance of each 
street segment at one, the other, both or 
no scales of journey.

The importance of street segments at 
different scales of journey has 
implications for the performance of urban 
systems. 

Important for longer + shorter 
journeys
Street segments that are important (and 
very important) for both longer and 
shorter journeys provide advantageous 
locations for retail and other uses that 
benefit from high levels of passing 
movement of all modes: walking, cycling 
and driving. These are the busiest routes 
that support the ‘movement economy’ of 
an urban system. They typically form the 
most used, most visited and therefore 
most civic elements of the movement 
network of towns and cities, with the 
highest land values.

Important for longer journeys only
Street segments that are only important 
for longer journeys are typically vehicle-
dominated and do not support local retail 
uses. They may provide locations for 
supermarkets and other car-based uses 
but such uses may create the lowest 
paid jobs and typically enhance car-
dependence.

Important for shorter journeys only
Street segments that are only important 
for shorter journeys can provide useful 
pedestrian/cycling links and can be the 
focus for local community activities.

High potential for walking, driving & cycling

Key walking & shorter-distance cycling link

Unimportant for walking, driving or cycling

Very high potential for walking, driving & cycling
Important at 10km? Important at 1.2km?
Yes, very Yes, very

Yes Yes

No Yes

NoNo

NoYes

Implications for urban performance/movement economy

Key driving & longer-distance cycling link

Street type analysis
Isolated
Street segments that are isolated but 
close to urban centres can be places for 
quiet residential use.

Very isolated
Street segments that are very isolated 
and distant from urban centres can 
create a number of social, economic and 
health risks. Such locations can be 
vulnerable to burglary, can have lower 
property values and can be associated 
with higher levels of car-dependency, 
obesity and loneliness.

Important (longer + shorter)

Important (shorter only)

Isolated

Very important (longer + shorter)

Street types

Important (longer only)

Very isolated

Background network

Unimportant for walking, driving or cyclingNoNo

Low levels of walking, cycling & drivingNoNo
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Part 2  
Scenario Testing

Vehicle Spatial Layout Attraction Model
Pedestrian Spatial Layout Attraction Model 
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