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* Using spatial modelling as a bottom-up approach to
analyse street accessibility

 How spatial analysis can inform and value-add planning
processes and policies within govt agencies
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Street Network Model
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CityZen Explorer

A tcol to imprave the quality of
ife of alder peaple living in
Jrban arezs.

Urban Value modslling

A powerful medelling tocl that
measures the imaact on land
values of kay urban design
factors including spatal
connectivity, land use atiraction

and transperlinfrastructure,

OpenMapping GB

A pre-proeessed spalial
netviors mocel of Great Britain,
published as an apen dataset.

Walkability Index

A Lool o benchmark existing
places and test new propesals
in tarms of whather they defiver
wialkability or car-deperdence.
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Analysing pedestrian flow and activity Visibility Graph Analysis
Agent-based Modelling



Choice Accessibility

Singapore Islandwide
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Choice Accessibility

Singapore Islandwide

3000m
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Betweenness Centrality

Choice / Through-Movement

In graph theory, betweenness centrality is a
measure of centrality in a graph based on 1 1 1
shortest paths.

For every pair of vertices in a connected graph,
there exists at least one shortest path between
the vertices such that 1) and 2) are minimised

CJ

1) the number of edges that the path passes
through (unweighted) J X Y X

2) the sum of the weights of the edges
(weighted)

3 1




Segment Angular Analysis

Angular Change

Angular change is the primary weighting for this model.

The higher the degree of angular change from line to
line, the higher the weighting.

(A) A turn of less than 22.5 degrees has 0 weighting

(B) A turn of 45 degrees is weighted by 0.5

(C) A turn of 90 degrees is weighted by 1

(D) The maximum is 180 degrees with a weighting by 2
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SLA 3D SANDBOX
VISUALIZING THE MODEL WITH 3D




Typical workflow - HPC NSCC

HIGH PERFORMANCE COMPUTING

Running analysis using depthmapX software (open source)
depthmapX software Processing time: 24-48 hours
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Typical workflow - HPC NSCC
HIGH PERFORMANCE COMPUTING

1. 2.
depthmapX software Building depthmapX onto NSCC’s Running DepthmapX on NSCC’s server
server Using DepthmapX CLI (Command Line Interface)

—
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3.
Split the different radius analysis as different tasks
to make use of HPC parallel computing



HPC
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SPACE SYNTAX

Benefits of a street network
model as a baseline analysis

« Conducting preliminary studies before making a
case to stakeholders

« Simple analysis can help in engaging
stakeholders and develop deeper ideas

* Avoid guesswork between various stakeholders
and govt agencies

* These ideas can be tested through the model, to
examine its effectiveness




case 03

east coast park accessibility

case 02

20-min city (east coast grc)

case 01

impact assessment (one

north)

Proposed




case 01

Impact assessment

street connectivity btw plots of land by various stakeholders

* mapping out new masterplan proposals

 calculating percentage increase / decrease in accessibility



Measures accessibility of
existing and proposed
masterplans

What it can do for SID:

A. Analysing connections between the
various plots of land

B. Analysing connections within the various
plots of land

Methodology:

Process and evaluate existing street network model, calculate global, local & multi-scale
accessibility

Geo-reference masterplans. Digitise proposed network to stitch it into the street network
model.

Run analysis on the proposed network. Evaluate the differences in accessibility between
existing and proposed.

Identify missed opportunities in connections, or better placement of connects. Run tests.




Jangihint

Measures accessibility of
existing and proposed
masterplans

One North

What it can do for SID:

A. Analysing connections between the
various plots of land

B. Analysing connections within the various
plots of land v ianginH

One North
NUS

Methodology:

1. Process and evaluate existing street network model, calculate global, local & multi-scale
accessibility

2. Geo-reference masterplans. Digitise proposed network to stitch it into the street network Spatial Acce55ibi"ty
model. HIGH

3. Run analysis on the proposed network. Evaluate the differences in accessibility between g
existing and proposed.

4. ldentify missed opportunities in connections, or better placement of connects. Run tests.

MEDIUM

LOW



Measures accessibility of
existing and proposed
masterplans

What it can do for SID:

A. Analysing connections between the
various plots of land

B. Analysing connections within the various
plots of land

Methodology:

1. Process and evaluate existing street network model, calculate global, local & multi-scale
accessibility

2. Geo-reference masterplans. Digitise proposed network to stitch it into the street network
model.

3. Run analysis on the proposed network. Evaluate the differences in accessibility between
existing and proposed.

4. ldentify missed opportunities in connections, or better placement of connects. Run tests.

Proposed —

[anjiinH

One North

P i —
roposed _ 3

\\\\\ angiinH
S

N

N

One North

NUS

Spatial Accessibility
HIGH

MEDIUM

LOW



case 02

accessibility studies
homes to various amenities

20 minute city - East Coast GRC

baseline data sources for POI:

schools (primary, secondary, tertiary) - OSM & cleaned
polyclinics - OSM & cleaned

hawker centres - data.gov.sg

parks - URA landuse masterplan

retail shops - OSM & cleaned



http://data.gov.sg
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schools tertiary
0-1600m (20 min walk)

baseline data sources for POI:

schools (primary, secondary, tertiary) - OSM & cleaned
polyclinics - OSM & cleaned

hawker centres - data.gov.sg

parks - URA landuse masterplan

retail shops - OSM & cleaned



http://data.gov.sg
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schools primary
0-1600m (20 min walk)

baseline data sources for POI:

schools (primary, secondary, tertiary) - OSM & cleaned
polyclinics - OSM & cleaned

hawker centres - data.gov.sg

parks - URA landuse masterplan

retail shops - OSM & cleaned
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schools secondary
0-1600m (20 min walk)

baseline data sources for POI:

schools (primary, secondary, tertiary) - OSM & cleaned
polyclinics - OSM & cleaned

hawker centres - data.gov.sg

parks - URA landuse masterplan

retail shops - OSM & cleaned
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retail shops
0-1600m (20 min walk)

baseline data sources for POI:

schools (primary, secondary, tertiary) - OSM & cleaned
polyclinics - OSM & cleaned

hawker centres - data.gov.sg

parks - URA landuse masterplan

retail shops - OSM & cleaned
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hawker centres
0-1600m (20 min walk)

baseline data sources for POI:

schools (primary, secondary, tertiary) - OSM & cleaned
polyclinics - OSM & cleaned

hawker centres - data.gov.sg

parks - URA landuse masterplan

retail shops - OSM & cleaned
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polyclinics
0-1600m (20 min walk)

baseline data sources for POI:

schools (primary, secondary, tertiary) - OSM & cleaned
polyclinics - OSM & cleaned

hawker centres - data.gov.sg

parks - URA landuse masterplan

retail shops - OSM & cleaned
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baseline data sources for POI:

schools (primary, secondary, tertiary) - OSM & cleaned
polyclinics - OSM & cleaned

hawker centres - data.gov.sg

parks - URA landuse masterplan

retail shops - OSM & cleaned
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residential plots

east coast grc

Street network catchment

from all residential plots to

the nearest amenity (by type)

baseline data sources for POI:

schools (primary, secondary, tertiary) - OSM & cleaned
polyclinics - OSM & cleaned

hawker centres - data.gov.sg

parks - URA landuse masterplan

retail shops - OSM & cleaned
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Dislznes

minimum distance from home to amenity
Distance ic Amenity (ccloured)

S000-
Each point represents a residential
plot. Minimum distance away to the
2000~ FJ closest amenity.
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---------------------------------- < 1600m (20 min walk)
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Distance

minimum distance from home to amenity

[Non-Landed] Distance to Amenity [Landed] Distance o Amenily
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[note] landed v non-landed could be an indicator for socio-
economic background, as well as reliances on car as a main
form of commute
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hawker centres
0-1600m (20 min walk)

E
hawker centre street catchment

baseline data sources for POI:

schools (primary, secondary, tertiary) - OSM & cleaned
polyclinics - OSM & cleaned

hawker centres - data.gov.sg

parks - URA landuse masterplan

retail shops - OSM & cleaned
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hawker centres
0-1600m (20 min walk)

[
hawker centre street catchment

]
URA SDCP Cycling Path 2019

baseline data sources for POI:

schools (primary, secondary, tertiary) - OSM & cleaned
polyclinics - OSM & cleaned

hawker centres - data.gov.sg

parks - URA landuse masterplan

retail shops - OSM & cleaned
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hawker centres
0-1600m (20 min walk)
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E
hawker centre street catchment

I
URA SDCP Cycling Path 2019

space syntax recommended cycling routes

(High Choice Accessibility values for 1200,
2000, 3000m radius)

baseline data sources for POI:

schools (primary, secondary, tertiary) - OSM & cleaned
polyclinics - OSM & cleaned

hawker centres - data.gov.sg

parks - URA landuse masterplan

retail shops - OSM & cleaned
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hawker centres
0-1600m (20 min walk)

[
hawker centre street catchment

I
URA SDCP Cycling Path 2019

space syntax recommended cycling routes

residential plots within East Coast GRC
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’

baseline data sources for POI:

schools (primary, secondary, tertiary) - OSM & cleaned
polyclinics - OSM & cleaned

hawker centres - data.gov.sg

parks - URA landuse masterplan

retail shops - OSM & cleaned
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providing analytical training to URA urban designers & architects

(Analytical Immersion Program)

analysing public spaces in Singapore

Connectivity
& Visibility
Visibllity Graph Analysis invastigates

Knee level (connectivity) — how
peepe can move

Eye lavel (visibility) - where penple

can 58

R

Research Question & Framework

To what extant Is a public space successful In engaging human acthvity?

¢ Whatine CAUTIE I E Ihe 920005 ¢l & pud
* Wiwle Lo Ul o D lsandl am i an s s U

To what extent |2 a publi space acceszble
s thin the neighbourhoods

To whal extent are the amerdics wilhin a public
sowce e BS oduillively localod?

Catchment Analysis Nutwurk Anadysic Vinibil 1y Cirapd Amenttics % Fermiture Shadz Analysls
frel 1 . S 1 Aralysi npirk taihe « "~ $y

™

L T TR " S M

VGA: Connectivity

PAYA LEBAR MRT

ISUTH SRIDGLROAD

Krata Ayer Square

Site area studied

Paya Lebar Quartar (PLQ)

Site area studiec 19,700 sqm
Fublic space area 3,300 sqm
[nomiral)

Fublic space % 17.8%

Med Conreclivity Mm%
Obsermmions:

$,200 s«am

Public space area
[nominal)

Public space %

Med Connectivity

Fusionopolis

Ste ares studied 28,200 sem
Puk icspace ares 1,100 sqm
(nomiral)

Pub spaca % [ 3%

Med Connedivily . S| o)

Low Cormmeavia

y

1,730 sam

18 8%

I, Structure - PLC and Fus oroool : swolc soaces have more focased polnts of ertry. compared to the more porous Krema Aver Souzre.

& Conmectyity pradsrions = Krgte Aver 3@uare has the Dest propCrticy of connectivity, w th few plwsici' Darriers i 1he way,

Fusioncpe/it fuachicres as 2 connecting space, whils LU p 323 & Eath 3 zonnector ard caztinancn in fealf,

Conclusions & Insights

To what extent is a
public space
successful in
engaging human
activity?

Cur stud oz haip 0
pinpoird which
parscular crtena atoots
buh Ine toatcaivy
and carmicrs of a publc
L2ome
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