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Singapore Green Plan 2030

- one of the 6 critical pillars for achieving net zero targets by 2050
- intensify nature in gardens and parks
- restore nature into the urban landscape
- strengthen connectivity between Singapore’s green spaces and urban systems
- shared ecosystem for all – shift from ‘people-centric’ to ‘life-centric’

City in Nature Vision
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Dense and Green Paradigm

VERTICAL CITIES
Vertical Living as Sustainable Urban Solution

DENSE + VERTICAL + GREEN
Liveability: Key Measure for Sustainable Dense and Green Cities

Source: WOHA

Source: WOHA

Schröpfer, T. (2020). Dense + Green Cities: Architecture As Urban Ecosystem (1st edition). Birkhäuser.

 Density                       Complexity                  Verticality

Source: Vertial Cities

 Vertical extensions of urban greenery Elevated urban green networks adding new dimensions of public space for 
high-density cities

emergence of a three-dimensional urban space, where “the horizontal 
ground plane of a city begins to ‘thicken’, and growth is through vertical 
densification in addition to lateral spread” (Cairns, 2016). 

Cairns, S. (2016). 3D City, 2D Urbanity? The Singapore Architect, 04, 91–94.

The High Line, New York

Urban intensifications in the form of vertical urban planning and design have taken on a more ecological discourse in the context of global climate change, 

with integrated vertical urban greenery gaining significance as a critical planning and development tool for ‘vertical cities’ to achieve a high-quality 
living environment that balances ecology, sustainability and liveability.

“the need to see cities as dense and green spaces, where integrating ecological principles within high-density 
urban planning has proven that in most liveable cities, density and quality of life were not mutually exclusive, but 

rather mutually beneficial” (Schroepfer, 2016, 2020) 

Greenery becoming a key component to making high-density urban environments liveable
Density and Sustainability become mutually beneficial and interdependent

Singapore – Capital City for Vertical Greenery*

* See a+u 2012, 
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Sustainable to Regenerative 

• Urban developments are driven by solutions that are environmentally enhancing and establish restorative relationships with the natural systems
• Creating cities functioning as living systems, where human activities align with natural processes and cycles.

Urban Ecosystems Approach

Systems and process connect
Dynamic interactions between human and nature
Urban nature, where humans become an integral part of the natural 
processes and contribute positively to ecological balance

Net-positive design
Designs that are driven towards contributing positively to the 
natural environment, going beyond doing less damage or a net-
zero approach

Changing the transformational scales
Shifting deeper into the realms of sustainability and taking a holistic 
view of a thriving living process (natural + human)
Social, ecological, environmental systems work together instead of 
against or at the cost of each other

Performance-based Design 
Research driven scientific approach to informed design practice
Integrate new tools and methods for predictive planning and design

Placemaking to Placekeeping
Building social resilience through biophilic communities
Adding a layer of responsibility to the sense of belonging 
Engaging long-term as an integral part of the life cycle
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Performative Buildings
Dense and Green Building Typologies (2019)
• Key collaborators were SUTD, ETH Zurich, NParks, CLC, BCA, URA, HDB
• The study systematically analysed the dense and green building typologies' environmental, social, architectural, economic, and aesthetic benefits and their potential to function as part of a larger urban 

landscape ecosystem. 
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Dense and Green Cities
Emerging Models of Integrated Urban Development

Singapore, aerial view Zurich, Switzerland, aerial view

• SIDs aim to fully realise the potential of urban innovations and systems solutions by deploying and integrating them at the district scale. 
• SIDs serve as a test bed for examining a place-based approach to governance arrangements, with a focus on strengthening local human 

capacity – through collaboration and mutual learning – among the diverse stakeholders 
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Dense and Green Cities
Emerging Models of Integrated Urban Development

Research Questions

• How can the scaling up of urban innovations and systems 
solutions lead to resource optimisation and greater synergies at 
the integrated district as well as the larger city scale? 

• What are effective planning guidelines and design strategies for 
the development of new SIDs, the transformation of existing 
districts into SIDs and ultimately the development of dense and 
green cities?

• What implications do different governance arrangements provide 
on SIDs? To what extent are resource optimisation and 
functional synergies affected by a specific socio-spatial context 
framed by the governance system?

Methodological Novelties

• Systems solutions approach to investigate the performance of SIDs 
• Context-based research methods for cases in Singapore and 

Zurich
• Combination of location-based GPS data and real-world 

observation data
• Integration of analyses and findings toward tangible outcomes

Research Framework
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Social Performance
Spatial Networks and Human Flows - Urban Vibrancy of SID’s

Citydata (2020.9.1-2020.9.7)

Tweets (2018-2022)

POI (extraction at 2021)

Bus trips (2021.1 weekday)

Compiled Map 

Observation | temporal pattern of long-distance and short-distance transitions

one-north: Points of Interest (POI) mapping within the planning area
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Environmental Performance
Outdoor Thermal Comfort Assessment in SIDs

• Climate change and rapid urbanization worsen outdoor thermal conditions, causing thermal discomfort and heat-related mortality.

• How do SIDs contribute to outdoor thermal comfort?

• Do SIDs provide better cooling services than traditional districts in tropical climates?

Instrumentation setup for parallel mobile survey

(b)

Figure. a) original panoramic street view image, b) 
semantically segmented image

Mobile survey Image Processing Urban Heatmapping Findings

Spatially distributed air temperature in one-north and 
Science park I, a) measured air temperature and 

b) spatially interpolated air temperature

Spatially distributed physiological equivalent 
temperature (PET) in one-north and Science park I, 
a) calculated PET and b) spatially interpolated PET

• one-north, especially the Fusionopolis subsite, 
provided more thermal comfort than Science Park 
I.

• The mean PET (a thermal comfort index) in one-
north was 0.8°C lower.

• The percentage of 'very hot' thermal perception in 
one-north was 1%,       significantly lower than 
15% in Science Park I.

• one-north, especially in the Biopolis and Fusionopolis 
subsites, provided cooler air temperature than Science 
Park I.

• The mean temperature in one-north was 0.3°C lower.
• The percentage of hot weather (air temperature > 

33°C) in one-north was 8%, compared to 24% in 
Science Park I. 
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Ecological Performance
Urban Landscape Connectivity in SIDs
• The study investigated how Blue-Green Infrastructure (BGI) in SIDs contributes to increasing ecological connectivity and biodiversity at the district scale. 

• Do the district's urban green and blue open spaces improve the overall landscape connectivity for the larger urban context? 

• Do the district’s urban green and blue open spaces act as key ecological connectors? 

Singapore Index (SI) on Cities’ Biodiversity
Self-assessment tool to benchmark biodiversity efforts 
within urban contexts

Urban Scale

District Scale Map indicating the proximity and accessibility of plots to parks and green spaces within a 400m 
radius (5-minute walking distance)

 Comparison of habitat provision considering only natural and natural + managed green areas

1
2

Urban Landscape Connectivity Analysis (a) 
Closeness score within a 5-km radius of 
one-north; 
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Economic Performance
Socio-economic Integration in SIDs
• How does the districts’ public realm (or the “living room”) support social interactions? 

• To evaluate the economic performance of a SID compared to the control sites by examining the relationship between people's mobility and social hotspots and analysing 
how the demand for face-to-face interaction drives location choice 

1
2

Plaza space in one-north

Urban spaces within one-north district Spatiotemporal Hotspot Network Evolution Subsites “living room” signatures
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Digital Tools for SIDs
Visualisation Dashboard and Analytical Tool
• Digital twins are used as an effective research tool for an urban scale analysis and future scenario planning

1

Social interaction studies

From building – City 
Scalability

District 
digital twinUrban connectivity

Metaverse access
(AR,VR, Computer vision)

City data hub

Realistic renderers of 
unbuild/on-build area

Interdisciplinary research 
approach

Digital twin of Sustainable integrated district one-north park Virtual on site experience for VR, Computer vision and 
visual cognition analysis
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Science of Cities Symposium 2023
Poster presentations at the SoC Symposium 2023
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Science of Cities Symposium 2023
Poster presentations at the SoC Symposium 2023




