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Some of the Challenges 

• Urban Microclimates 
• Transport 
• Air Quality 
• Energy futures 
• Waste 
• High Performance Buildings 
• Urban landscapes, design and planning 
• Comfort and Well being 



The urban transition… 
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Turning  point 
in  world  
history…. 

GHG 
going  
DOWN, 

Wealth  
going  UP 

Decoupling 
wealth and  
greenhouse 
emissions is  
happening 
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Denmark Low carbon 
living…. 
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Cycling has  
now  
outstripped  
car use in  
Copenhagen  
and not  
harmed the  
economy 
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City Problems: Cities are the growth engines for 
their national economies 

 What is feasible in terms of proven technology, and for what cost and roIe? 

Megatrends   Sustainable Urban Development 
Globalization & Urbanization  
 Global players / trade volume increase 
 2030: 60% of population in cities 
 High density living demands for new 

patterns in infrastructure 

Demographic Change  
 65+ generation will nearly double  

by 2030 (from 7% to 12%) 
 Need for adequate infrastructures 

as well as health- and elder care  

Climate Change  
 Cities responsible for ~80% GHG 
 Need for resource efficiency  

and environmental care 

 Cities are competing globally 
to make their urban areas  
attractive to live and to invest in 

 Challenge to balance between 
competitiveness, environment and 
quality of life, and to finance 
infrastructure solutions 

 Achieve committed CO2 targets 

Compe- 
titiveness 

   Environ- 
ment 

Quality 
     of Life 

Governance 

Megatrends imply significant challenges for city decision makers 



GLOBAL PERSPECTIVE 
(Global alliance for building and construction, COP22) 
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Energy use in buildings and for building construction 
represents more than one-third of global final energy 
consumption and contributes to nearly one-quarter of 
greenhouse gases (GHG) emissions worldwide. 
 
A growing population, as well as rapid growth in purchasing 
power in emerging economies and developing countries, means that energy demand in 
buildings could increase by 2050, while global building floor area is expected to double 
by 2050, driving energy demand and related GHG emissions for construction. 



‘Proliferating technology equals exploding 
amounts of data. Security footage from 
video cameras, transponders collecting 
highway tolls, and sensors attached to 

bridges, parking 
spots, water pipes, street lights, and waste 

bins provide new data about city 
operations. According to IDC's 2013 Digital 
Universe Study, this digital data is expected 

to double every two years from now until 
2020. How cities leverage and share this 

data will be a competitive differentiator. Big 
data and analytics will turn the vast amount 

of data into valuable and usable 
information and knowledge. Cities that have 

opened their data to the public have 
spurred the creation of new business; these 
businesses develop applications using city 
data and provide innovative citizen services 

while creating exciting new jobs’. 

Ref : WHITE PAPER, Smart Cities and the Internet of Everything:  
The Foundation for Delivering Next-Generation Citizen Services, 
IDC, October 2013 
 

Urban ICT Technologies 



. 

2 THE  EVIDENCE OF GLOBAL AND LOCAL CLIMATE CHANGE 

Ambient Temperatures have increased  
 

The frequency of heat waves has increased 
 

Duration of Hot Spells has increased 
 

The Intensity of Heat Island is increasing 
continuously.   

 

Source : M. Santamouris   
                D. Kolokotsa 

Climatic Change and Urban Mitigation Techniques, Published 
by Francis and Taylor, 2015 

Atmospheric Research 51 1999 85–98  Long term changes in diurnal temperature 
range in Cyprus Colin Price, Silas Michaelides, Stylianos Pashiardis, Pinhas Alpert 



6 URBAN HEAT ISLAND AND LOCAL CLIMATE CHANGE  

Heat Island intensity 
ranges close to 5 K.  

Heat Island is 
present in low, mid 

and high latitude 
locations.    

It is observed during 
the day and the night 

period.  
Especially in the 

southern locations 
like Singapore, heat 

island is very 
important during the 

day period 
contributing to a high 

increase of 
discomfort hours, 

increase of the 
cooling load of 

buildings and a very 
high increase of the 

  
 

Source : : Dr Wong Nyuk Hien 



Climate Change - Documentation 



CBD, ~40oC 

Parramatta 
Park, ~30oC 

Parramatta CBD – Day thermal  Source: Parramatta City Council http://www.remotesensing.com.au/urbanheat.html  

Evidence base for policy 

http://www.remotesensing.com.au/urbanheat.html


Green Infrastructure 

. 

Source: The Growing Green Guide: A guide to green roofs, walls and facades  
http://www.growinggreenguide.org/ 
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Low Carbon Cities – Businesss Case Based 

 



• Target set for a 70% reduction in GHG emissions by 2030 compared to 2006. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Source: www.cityofsydney.nsw.gov.au/vision/sustainable-sydney-2030  

Sydney 

 

http://www.cityofsydney.nsw.gov.au/vision/sustainable-sydney-2030
http://www.cityofsydney.nsw.gov.au/vision/sustainable-sydney-2030
http://www.cityofsydney.nsw.gov.au/vision/sustainable-sydney-2030
http://www.cityofsydney.nsw.gov.au/vision/sustainable-sydney-2030
http://www.cityofsydney.nsw.gov.au/vision/sustainable-sydney-2030
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• http://www.metaefficient.com/architecture-and-
building/skyscraper-gets-covered-in-7000-solar-panels.html  

http://www.metaefficient.com/architecture-and-building/skyscraper-gets-covered-in-7000-solar-panels.html
http://www.metaefficient.com/architecture-and-building/skyscraper-gets-covered-in-7000-solar-panels.html






Definition in literature:  

A developed urban area that excels in: 
 economy,  
 mobility,  
 environment,  
 people,  
 living,  
 and governance 

 
Through: 
 strong human capital,  
 social capital,  
 and/or ICT (Information & 

Communication Technology) 
infrastructure 

What is Smart City? 
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Guidelines for Sustainable Cities and 
Communities 

可持续城市和社区指南 
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Aims 
• A clear vision, formed by broad community 

participation, for any future infrastructure, 
services or facilities. 

• Support for the elderly, young and women 
to promote social equity, healthy and 
resilient communities. 

 
KPI examples: 

– New facilities are accessible, visitable and 
adaptable for a person with a disability. 

– Community interaction and participation. 
– Community health management plan 

including regular physical checks and 
encouraging regular sport activities. 

Community Facilities and Service 
社区设施及服务 
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宗旨 
• 社区参与任何未来基础设施和服务设

施的发展。 
• 建立社会公平，健康，和有应变能力

的社区，对老人，青年人和妇女的需
求提供支持。 

 
KPI的例子： 
• 新设施都可以让残疾人方便使用. 
• 社区居民交流互动和参与。 
• 社区健康管理计划，包括定期进行身

体检查，并鼓励进行体育活动。 



Vancouver Waterfront, Canada 

Public Space – International Best Practice 
公共空间 - 国际最佳实践 
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Visions and Pathways 2040 
• A four year project to explore and articulate visions, scenarios and 

pathways for a low carbon cities in Australia. 
• Using an integrated perspective on socio-technical systems 

innovation to find new low-carbon, resilient configurations for 
urban life and form. 

• Involves extensive engagement with CRC stakeholders and other 
experts in workshops around Australia. 
 Project Partners: University of Melbourne, University 

of New South Wales, Swinburne University, Aurecon, 
AECOM, Hassell, Brookfield Multiplex, City of 
Melbourne, City of Sydney, Sydney Water, ICLEI 

Community Engagement – Living Laboratories 

 

http://www.visionsandpathways.com/coming-soon/


Source: https://www.ktph.com.sg/main/explore_ktph_pages/232/a_healing_environment   

Biophilic Design: Khoo Teck Puat Hospital in Singapore 

https://www.ktph.com.sg/main/explore_ktph_pages/232/a_healing_environment


The possible positive and negative disruptive changes from our 
Annual Conference participants 

Community Engagement – Living Laboratories 

 



“While cities are at the heart of today’s global 
crisis, they are also the source of solutions for 

a sustainable/regenerative  future.” 
 

- UN-HABITAT  

. 
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http://www.architectureanddesign.com.au/getmedia/bd9b21a9-c8c1-47cf-b8bd-47879f7cdca1/arcadis-sustainable-cities-index-report.aspx
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