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BACKGROUND

Climate 
Change

Resource 
Insecurity

Ageing 
Population 

& Changing 
Demographics

Social 
Frictions

Technological 
Disruptions

Economic 
Uncertainty

Erratic weather conditions, 
increasing global temperatures

Diseases, geopolitical tension 
& climate disrupting resource 

supplies

Shrinking workforce, greater 
healthcare needs & changing 

lifestyles from Generation Alpha

Diversity clash intensifies in a 
globalised world

Challenge to keep up with 
technological advancement for 

economic competitiveness
Constant innovation and 

value creation neede to drive 
competitive edge

Preservation and enhancement 
of ecological systems for urban 

resilience

A need for self-sufficiency in food, 
water, energy and other resources

Prioritise accessibility, healthy 
environments, and open 
innovation in healthcare

Diverse, adaptable living spaces 
foster community ownership

Future-proof built environment for 
flexible adaptation according to 

business needs
A need for an urban function 
mix that attracts talent, sparks 

innovation, and creates synergies

THE SCENARIO THE SITUATION THE IMPLICATION

WHAT FUTURE TOWNS NEED TO BE
1. A stronghold for urban ecology and biodiversity conservation

2. Resource-regenerating and resilient
3. Inclusive to all walks of life- age, economic & educational status, physical abilities

4. A creative and innovative (talent) hub across all urban functions

OBJECTIVES
1 Preserve heritage for 

identity 4
Address future mobility 

needs

2
Promote ecological 

balance

3
Create a sustainable 
and resilient urban 

environment

5
Adapt to evolving work 

paradigms

6
Strengthen community 

ties

THE VISION
Planning A Healthy, Regenerative, and Inclusive Town with 
Complete Neighbourhoods for Innovation and Resilience

DESIGN APPROACH & ANALYSIS
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RETHINKING PAYA LEBAR AIRBASE
 ● Redevelopment time frame: 2035-2050

 ● New town capacity: 450,000 residents

 ● Total land area: 1870 ha including surrounding areas

 ● Began as a large swamp and home to Chinese and 
Malay kampungs, with agriculture and animal husbandry 
activities.

 ● Hosted Singapore's second international airport in 1955 
and now a military airbase with several industrial estates 
in the surroundings.

The Band Concept
 ● Land use distribution in Singapore is typically monofunctional

 ● Our novel Band Concept interlaces multi-functional land uses in an integrated tartan pattern

 ● Enhances accessibility to amenities, services and workspaces and improves self-sufficiency of towns

 ● 2 major groups of land uses in bands:
 ◦ Dominant uses: residential, industrial, commercial, urban greenery and open spaces
 ◦ Complementary uses (interlacing dominant uses): amenities, facilities, urban farming and work-related functions 

At the Master Plan Scale

 ● Bands guide the stitching of PLAB's land uses with its surroundings
 ◦ Green bands link PLAB to the regional ecological system
 ◦ Residential bands connect surrounding towns to PLAB
 ◦ Commercial bands offer amenities, services and jobs
 ◦ The runway serves as the central axis, integrating diverse elements

BANDS CONCEPT PLAN STRUCTURE PLAN LANDUSE PLAN

HABITAT DISTRIBUTION & 
PERMEABILITY

Provides a green and safe living 
environment with greenery 
occupying ~43% of the site  and 
sustainable water sensitive urban 
designs that control runoff and 
treat stormwater (meets PUB's 
maximum C-value of 0.55).

Area (ha)C-Value Range*

139.60.00Waterbody

503.00.001-0.009Water Features

393.60.01-0.45Greenery (High, Low, Medium)

74.40.46-0.65Open Field

409.10.86-0.95Impervious Surface

350.30.96-1.00Buildings

(Runoff coefficient)

*C-value is subject to soil type, 
gradient, and land use. More 
accurate values require on-site 
measurement.

Total C-value/ha = 0.40-0.46

ECOSYSTEM SERVICES Applying methods used 
in Tan et al. (2021)1, 
PLAB's nature-based 
strategies reduce 
the negative impacts 
of increased urban 
development. Compared 
to Tengah New Town, 
PLAB demonstrates a 
lower loss of ecosystem 
services.

TengahPLAB

After
Development

Before
Development

Case 
Scenario 4. 
No Green 
Roof, Tree, 
Impervious
Paved Area

Case 
Scenario 3. 
No Green 
Roof, Open 

Field, 
Impervious
Paved Area

Case 
Scenario 2. 

Green Roof,
Trees, 

Pervious
Paved Area

Case 
Scenario 1. 

Green Roof, 
Open Field, 

Pervious
Paved Area

Before
Development

1.573.031.621.571.671.621.67

Average 
Reduction in 
Temperature 
caused by 

vegetation (°C)

Air
Temperature

Model

-49.00%-2.82%-6.11%0.27%-3.08%Percentage
Change

4.789.155.195.115.285.25.19

Average Amount 
of PM10 

Particulate 
Removed by 

Vegetation (mg 
per m2)

PM10 Model

-48.00%0.00%-1.46%1.68%0.20%Percentage
Change

59.8393.5-64.961.961.773.7

Average 
Percentage of 
Potential Soil 

Erosion 
Prevented by 

Vegetation (%)

Soil Erosion
Model

-36.00%--11.95%-16.02%-16.33%Percentage
Change

44.6169.234.534.537.237.245.7

Mean Average 
Percentage of 

Rainfall Retained 
(%)

Runoff
Model

-35.00%-24.57%-24.57%-18.52%-18.52%Percentage
Change

*No assumptions were made for the incorporation of WSUDs in Tengah in the study by Tan et al., 2021.

AMENITIES/SERVICES PROVISION

Network analysis conducted on ArcGIS reveals that the 
proposed plan provides a good distribution of amenities 
and services, enabling the development of an inclusive 
town with complete neighbourhoods.

Education Commercial Civic

At the Neighbourhood/Precinct Scale

Includes finer-grain infrastructure (roads, 
streets and green links) to interlace different 
land uses that encourage active mobility and 
engaging walking experiences.

A typical neighbourhood is served by a 
pedestrian system consisting of green links, 
pedestrian streets and through-block links.

Neighbourhood Structure Variations To The Structure

Precincts are pedestrian- and cyclist-
friendly. Each precinct has at least 3 
pick-up/drop-off points within a 50m 
service radius for the less mobile 
and emergency access.

Precinct public spaces feature courtyards with parks, 
community farms and flexible zones that empower 
communities and imbue a sense of  ownership.

Mobility Within Precincts

Public Space System

URBAN HEAT ISLAND (UHI) EFFECT

Courtyards and plazas 
ensure relatively high 
SVF (decreases heat 
gain)

Low SVF 
areas employ 
greenery for 
cooling
Vegetation 
on elevated 
decks 
and roofs 
decrease 
heat gain

SHADE ANALYSIS

Streets enjoy ample shade 
throughout the year, more 
than 5 hours a day.

AFTERBEFORE Wind speed
[m/s]

Threshold 
value

NATURAL VENTILATION

CFD simulations illustrate 
urban ventilation strategies 
effectively channel airflow 
through main roads, 
courtyards, and inner streets.

Residential
Residential with Commercial

Commercial & Residential

Commercial

Business 1
Business 2

Residential & Instituition

Education

Commercial & Instituition

Innovation with Commerical, 
Agriculture & Residential

Civic & Community Instituition

Residential with Innovation

Sandbox

Open Space

Sports & Recreation

Runway Green
Forest Core
Terrestrial Forest & 
Riverine Wetland

Waterbody

Greenway, Park, 
Green Link, Green 
Edge & Mini Forest

Reserved Land

200m
400m
600m
800m
Amenity Landuse Point

Service Area by Walking

%
4.

Unmanaged 
Greenery
(16.5%)

Secondary Forest

Forest Edge  Mini Forest Patch  Park

1.

.2

4.0
2.

15.

11.6

22.0

.5

Green Space in Private & Public 
Spaces
Open Field
Roadside Green

Paved Areas

Roads

Buildings (*Buildings presented
are only indicative of areas, not
representative of actual building
footprints)

Waterbodies

Managed 
Greenery
(26.5%)

Built-Up 
Areas

(49.5%)

Forest Core

Riverine Wetland

10.1

12.4

Innovation-Production Band
[Location: Along Dual 2 Roads; 
Function: Clean production, food 
production, office, etc.]

Innovation-Co-Working Band
[Location: Along Pedestrianised 
Street; Function: Co-working, 
retail, communal, office, etc.]

Commercial Band
[Location: Along Pedestrianised 
Street; Function: Retail, F&B, 
communal, etc.]

Educational Band
[Location: Along Dual 2 Roads & 
Green Links; Function: Schools, 
childcare, tuition centre, etc.]

Institutional Band
[Location: Along Pedestrianised 
Street & Dual 1 Roads; Function: 
CC, clinics, library, etc.]

Central Green

[400m~600m] x [400m~600m]
4,000~6,000 DUs

Dual 2 Road

Dual 1 Road
Pedestrian Street

Pedestrian Link

Primary Green Link

Precinct Courtyard
Neighbourhood Park

Dual 2 Road
Dual 1 Road
Green Link
Pedestrian 
street

Neighbourhood Centre Zone
(With park and major amenities)

Neighbourhood Mart/Mall
(Served by dual 1 road)

Day-time Service Nodes
(For pedestrianised street)

Neighbourhood Multi-functional Zone
(Served by dual 1 road)

Bus Stop

PUDO Area & Service Points
Location: Near podium
Function: Pick-up, drop-off, servicing

Pedestrianised Link
Form: Spaces between buildings, void deck, etc.

Green Links/Ways
Form: 10-30m wide continuous green

Pedestrianised Street
Day Time: Pedestrian movement
Night Time: Service road (delivery, rubbish collection, etc.)
All-day: Pick-up & drop-off for emergency and the less mobile

50m Service Radius of PUDO Areas
50m Service Radius of Pedestrianised Street

Section of Pedestrianised Street

Neighbourhood Park
Location: Neighbourhood centre
Function: Forest and Leisure, etc.

Sports Court
Location: Within the school
Function: Football, badminton, basketball, etc.

Acivity Plaza / Sidewalk
Location: At the junction of road and street/along broad sidewalk
Function: Seasonal activities, mobile amenities, etc.

Community farming
Location: Precinct courtyard centre, near pedestrianised links.
Function: Open-soil / greenhouse farming, etc.

Flexible zones
Location: Precinct courtyard.
Function: Relax amenities, greens, mobile amenities, etc. co-
designed by the community.

Pedestrianised Link
Green Links/Ways
Pedestrianised Street

<0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
>1.00

SVF
Average: 0.436 

Jan 15th Apr 15th

Jul 15th Oct 15th

0 1 2 3 4 5 6 7 8 9 10

Shading Time (hr)

3.0
2.8
2.6
2.4
2.2
2.0
1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

Wind Speed 
(m/s)

Threshold 
Value

1 Tan, B. A., Gaw, L. Y.-F., Masoudi, M., & Richards, D. R. (2021). Nature-based solutions for Urban Sustainability: An ecosystem 
services assessment of plans for Singapore's first "Forest town." Frontiers in Environmental Science, 9. doi:10.3389/fenvs.2021.610155
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