
Water for Liveability: 
transforming water management in cities



Multiple drivers, Multiple criteria & Multiple 
scenarios

Resilient Liveable

Sustainable

Coping Capacity

Comfort Capacity
Carrying Capacity

 Carrying Capacity – ecological footprint 
and the planetary boundaries

 Coping Capacity – to adapt, withstand 
and recover from climatic extremes 

 Comfort Capacity – systems supporting 
the many characteristics that influence 
people to live in a place  



Source: Newton (2012), Liveable and Sustainable? 
Socio-Technical Challenges for 21st Century Cities, 
Journal of Urban Technology, 19(1), 81-102

World Cities:   Liveability-Sustainability 
Nexus of Built Environments

Australian 
Cities

American Cities

European Cities

Middle Eastern Cities

Cities in the 
developing world



Source: Newton (2012), Liveable and Sustainable? 
Socio-Technical Challenges for 21st Century Cities, 
Journal of Urban Technology, 19(1), 81-102

World Cities:   Liveability-Sustainability 
Nexus of Built Environments



Cities as Water Supply Catchments: meaning access to 
water through a diversity of sources at a diversity of supply scales; 

Cities Providing Ecosystem Services: meaning the built 
environment functions to supplement and support the function of 
the natural environment; 

Cities Comprising Water Sensitive Communities: 
meaning socio-political capital for sustainability exists and citizens’ 
decision-making and behaviour are water sensitive.

Wong, T., and Brown, R. (2009). The Water Sensitive City: Principles for Practice, 
Water Science and Technology, Vol 60(3) 2009, pp. 673-682.
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• Water recycling and fit-for-
purpose use of water

• Stormwater harvesting
• Groundwater Replenishment
• Water circular economy
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• Nature-based solutions for 
water:
• Ecological landscapes & 

corridors for biodiversity, 
safe passage for flood etc.

• Urban micro-climate 
enhancement

• Water cleansing
• Waterway rehabilitation
• Flood mitigation



Cities as Water Supply Catchments: meaning access to 
water through a diversity of sources at a diversity of supply scales; 

Cities Providing Ecosystem Services: meaning the built 
environment functions to supplement and support the function of 
the natural environment; 

Cities Comprising Water Sensitive Communities: 
meaning socio-political capital for sustainability exists and citizens’ 
decision-making and behaviour are water sensitive.

Wong, T., and Brown, R. (2009). The Water Sensitive City: Principles for Practice, 
Water Science and Technology, Vol 60(3) 2009, pp. 673-682.

THE WATER SENSITIVE CITY: 
PRINCIPLES FOR PRACTICE

• A water-literate community 
influencing water sensitive 
behaviours and social 
resilience

• Industry equipped with tools 
and knowledge to innovate

• Governments creating the 
legislative and regulatory 
enabling environment for 
water sensitive cities 
transformation
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…….sets out the water 
strategies and plans PUB will 
be undertaking in the next 50 
years to expand our capacities 
on water supply, used water 
management and drainage 
against the challenges of 
urbanisation, climate change 
and rising cost of energy. 

……how everyone in Singapore 
has a stake in water – as a 
necessary resource, an 
economic asset and an 
environmental treasure. 

http://www.pub.gov.sg/mpublications/OurW
aterOurFuture/Pages/default.aspx

Singapore’s Our  Water Our Future 

ABC Waters –
local catchment 
is an important 
4th tap beyond 
the traditional 
water services

http://www.pub.gov.sg/mpublications/OurWaterOurFuture/Pages/default.aspx


Smart Water Systems 智慧水系统
(IoT Platform)

Water & Wastewater 
Treatment Plant 
SCADA

Treatment Plant 
Network SCADA

Stormwater Infrastructure

Piloting the integration of water services operations with an IoT platform
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Conservation
& Restoration

Ecosystem Services

Nature Conservation, Restoration, 
Rehabilitation and Biomimicry



Restoration & 
Rehabilitation

Nature Conservation, Restoration, 
Rehabilitation and Biomimicry



Nature Conservation, Restoration, 
Rehabilitation and Biomimicry

Rehabilitation 
& Biomimicry
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• Linked to broader 
sustainability policies

• Protection of Marina 
Reservoir

• Catchment Planning 
Policy

• Precinct & regional 
stormwater 
management plans

• Performance Targets

• Rating Tool & 
Compliance Validation

Technology Development & 
Implementation

Building Industry 
Capacity

Technical 
Tours

Regulatory and 
Administrative Framework

Tertiary 
Education

Training

Research & 
Development

Field 
Experiments & 

Monitoring

Local 
catchment 

characterisation

Singapore Stormwater 
Quality Research Initiative

ABC Waters Implementation Framework for 
Stormwater Management in Singapore

Design Guidelines 
& Standards

Demonstration 
Projects

Operation & 
Maintenance

Engagement with other 
professionals

ABC Waters 
Certification



Strengthening Delivery Of WaSH To 
Urban Informal Settlements



Health issues in informal settlements

• Diarrhoea and pneumonia are the two main 
worldwide killers of children under 5 years

• Gastrointestinal infections highly prevalent in 
informal settlements
 Inadequate water supply, sanitation and drainage in 

crowded environments lead to faecal contamination 
of soil and water

 Secondary effects: intestinal inflammation, stunted 
growth, poor cognition





Impact



September 2017 October 2019

RISE Demonstration Site 
BATUA, MAKASSAR

November 2017 November 2017

https://players.brightcove.net/791607097001/default_default
/index.html?videoId=6097260046001

https://players.brightcove.net/791607097001/default_default/index.html?videoId=6097260046001




community construction 
of demonstration project in Makassar 



contractor 
construction 

of demonstration project in 
Makassar 



September 2017



October 2019



November 2017



October 2019



September 2017



November 2019



September 2017 October 2019

Biofilters for 
greywater

Rainwater tanks

Wastewater 
treatment

Safe 
Access



September 2017 October 2019

Wetpods (toilet, handbasin)

Wastewater treatment

Pressure sewer

Stormwater 
drainage



November 2017 October 2019July 2019 February 202

https://players.brightcove.net/791607097001/default_default/index.html?videoId=6097260046001

https://players.brightcove.net/791607097001/default_default/index.html?videoId=6097260046001
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