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Sustainable Urban Development: Challenges and Opportunities 
城市可持续发展：挑战与机会 



MoU between UniSA and TianjinU, 26 June 2012 

Nigel Relph, Pro-Vice Chancellor (International) 
                      and Vice President, UniSA 

Prof. Shu Gequn, Vice President, TJU 



Tianjin, 27 Oct. 2012 

Nigel Relph, Pro-Vice Chancellor and  
                       Vice President, UniSA 

Prof. Li Jianjun, President, TJU 



1972-2012:  40 years of diplomatic relations  
between the P.R. of China and Australia 

1972-2012：中澳建交40周年 

The China-Australia partnership in the Asia-Pacific region 
中澳两国在亚太地区的合作关系 

1978      Deng Xiaoping’s decision to move towards a market economy 
 
 Spectacular economic growth and urbanisation, 
 the massive transformation of China is still ongoing 
 
2013     China is Australia’s largest trading partner, export market and  
 source of imports, while Australia is China’s 7th largest partner 
 
 China contributes 30 per cent of foreign students in Australia 
 (160,000 Chinese students) and to UniSA 



报告提纲（ 分钟）

（南澳大学与天津大学携手合作）

（中澳城市环境与可持续发展研究中心使命）

（中澳城市环境与可持续发展研究中心的研究与教学）

（发展方向：注重实效、追求卓越）
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Adelaide 
5th largest city in Australia 

Tianjin 
4th largest city in China 



Adelaide: UniSA 

Tianjin: TJU 

Area of Rapid 
Urbanisation in 
 the Asia Pacific 



beaches 

vineyards 

Adelaide 
 



…over 2000  
heritage  
buildings 

Adelaide 
 



The Beijing-Tianjin-Hebei Urban Mega Cluster 





 

 

“No country will achieve prosperity without urbanisation, 

 it is essential to reduce poverty.”   Ban Ki Moon, UN, 2010 

 

 

China is now 50% urbanised, 

Australia is 88% urbanised. 

We will need better models for future urbanisation. 



Urbanisation in China: the difference 20 years make… 
中国城市化发展20年变迁 

Shanghai 1990-2010 Shenzen 1990-2010 



Many new publications on China’s urbanisation 

http://books.google.com.au/books?id=6dR9y4q66vQC&printsec=frontcover&source=gbs_ge_summary_r&cad=0
http://books.google.com.au/books?id=s-C9lq4yxJMC&printsec=frontcover&source=gbs_ge_summary_r&cad=0
http://books.google.com.au/books?id=R_LoB6JvstIC&printsec=frontcover&source=gbs_ge_summary_r&cad=0
http://www.google.com.au/url?sa=i&rct=j&q=book+on+China&source=images&cd=&cad=rja&docid=he7Q9_Y3MOWSyM&tbnid=fVCmj23p2fNuxM:&ved=0CAUQjRw&url=http://www.bu.edu/pardee/2010/08/04/fewsmith-china-today-china-tomorow/&ei=P9sJUay-AYTumAWXlICYBg&bvm=bv.41642243,d.dGY&psig=AFQjCNFlGowsJIzFmJ5Pnksf5-hKTJrJkQ&ust=1359686832172959


China’s diversity: variation in temperature, population density  

中国在温度、人口密集中心的变化 

Climate zones Population density 



Asian cities: air pollution Beijing, 21 Jan 2013 
亚洲城市：空气污染 



Asian cities: air pollution Beijing, 04 Feb 2013 
亚洲城市：空气污染 



Asian cities: urban flooding 
亚洲城市：城市洪涝灾害 



Asian cities: urban flooding  

Sea level rise and urban flooding 
海平面上升与城市洪涝灾害  



Asian cities’ identity:  
contrast of new vs old, small vs big 
亚洲城市形象：新旧、大小对比鲜明 





Synergies between existing Centres 





CAC_SUD: based at UniSA City West, K-Building, Adelaide 



8 sectors of cooperation:  energy and resources 

   education and science 

   agriculture 

   financial services 

   sustainable urban development and construction 

   environmental protection 

   health care 

   tourism 

China + Australia  
中澳互惠双赢合作 

have a mutually beneficial win-win co-operation  



China + Australia  
中澳互惠双赢合作 

have a mutually beneficial win-win co-operation  

8 sectors of cooperation:  energy and resources 能源与资源 

合作领域  education and science 教育与科学 

   agriculture 农业 

   financial services 金融服务 

   sustainable urban development and construction 

   城市可持续发展与建设 

   environmental protection 环境保护 

   health care and ageing 卫生保健与老龄化 

   tourism 旅游 



Growth in  
international  
research  
collaboration  
from 2000 to 2010 
in ‘Environmental  
sustainability research’ 

From: NRIP, 2012 

Research links: 
China is now Australia’s  
major international research 
partner in engineering,  
chemistry and mathematics. 



How sustainable is Tianjin City? 
天津市如何实现可持续发展 

…and challenges, for instance（挑战）: 

 

 

 

 

How sustainable is the City of Adelaide? 
阿德莱德市如何实现可持续发展 

R E S I L I E N C E ? 
复原力？ 



           Tianjin City environmental assessment 
 
+  Good, efficient public transport (MTR rail-based systems are very sustainable) 

+  Land-use and density is high (leading to greater connectivity and efficiency) 

+  Water use is relatively low: around 210 litres per pers. p. day 

 

-   Overall sustainability (annual CO2 emissions: approx. 8 tonnes p. cap.) 

-  Around 80% of energy generated by coal-burning  

-  Buildings: high dependency on air-conditioning 

-  High risk of urban heat islands: heat stress increasing mortality rate 

-  Listed as one of ’20 port cities most vulnerable to sea level rise’ 

-  Air quality: high levels of nitrogen and sulphur dioxide (from industry and cars) 

-  Port: water and air pollution  

-  Innovation challenge, e.g. no district cooling systems, not yet tri-generation. 

Pros and cons… 

 

 

 

Is Tianjin City future-proof? 

 

 

 



Coastal Cities and Sea Level Rise 

“More than 130 port cities around the world are at increasing risk from severe storm-surge flooding, 
damage from high storm winds, rising and warming global seas and local land subsidence.” 
(Bloomberg, July 2012 study). 
 
“Ranking Port Cities with High Exposure and Vulnerability to Climate Extremes: over 100 million 
people affected. The top ten cities are: Mumbai, Guangzhou, Shanghai, Tianjin, Miami, HoChiMinhCity, 
Kolkata, Greater New York, Osaka-Kobe and New Orleans.” (OECD Study, 2012). 



Relative investment to reduce GhG emissions 

= the low hanging fruits  
    in urban sectors 

According to McKinsey and ICLEI (2012), the Buildings, Waste and Transport sectors  
offer the biggest potential for cost-effective Ghg reductions. 



Research fields in Sustainable Urban Development include 

China-Australia Centre key research areas 
中澳中心主要研究领域 

 
 
 

• Sustainable resource management 可持续资源管理 
• Air pollution 空气污染 
• Heat stress 热应力 
• Sea level rise 海平面上升 
• Energy security 能源安全 
• Food supply 食品供给 
• Waste management 水处理 
• Water shortages 水存储 
• Sustainable transport 可持续交通 
• Green buildings and affordable housing 绿色建筑与经济适用房 
• Sustainable urban design for resilient communities 弹性社区设计 
• Active ageing population and age-friendly cities 高龄友善城市建设 



Near Market 

Blue Skies 

Exploration Application 

Economic? Practical? Possible? Interesting? 

Government 

Industry 

Universities 

Research Councils 

30% 70% 

Spectrum of CAC_SUD’s strategic research 



Project #1: Low carbon construction system 
Timber high-rise: prefabrication using engineered timber 



Project #2: Designing low carbon precinct 
ETWW Demand forecasting tool for scenario planning 



Project #3: Urban microclimates 
Mitigation strategies for urban heat islands 

Heat wave and bush fires 



主要研究课题
identifying the ‘grand challenges’ 

•

低碳城市建设

•

热带亚洲城市：高龄友善

•

高密度街区改造

•

城市减灾

•

最新集成技术

•

面向用户的能效管理



Changing professions 变化的职业   
 
21世纪亚太地区的建筑师或城市规划者 

What does it mean to  
be an architect or urban  
planner in the Asia-Pacific 
in the 21st-Century?  
• Cross-disciplinary teams 
  跨学科团队 
• Constantly changing context  
  不断变化的城市文脉 
• Cross-sectoral 
  (industry-government-academia) 
  产学研结合 



 

 
BIM and PIM: System’s 
integration 



 



 



 



 



中澳城市环境与可持续发展研究中心工作计划：

–

–
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–

–
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–

–

–

使命



•

–

–

–

–

–

•

–

–

–

Fostering 
excellence 

Building 
diversity and 
innovation 

Quickly  
adapting to 

changes 

Developing 
partnerships 



    What is it we will do with the CAC_SUD:  

 

• Taking full advantage of the remarkable opportunities in the Asia-Pacific region 

 

• Providing research that gives the evidence base for policy making  

 

• Addressing the key challenges caused by climate change and urbanisation 

 

• Maximising research impact, including the industry and business sector. 

International research collaboration 

 

Research Innovation Development 



Centre directors: 

Prof. Chen Guanyi, TJU 
                       Prof. Steffen Lehmann, UniSA 

Prof. Kong Yuhang, TJU 



Could buildings be like a tree 

and cities like forests? 

Vision 



Uses photosynthesis, 

harnessing solar power 

Collects, stores rain water 

Carbon sequestration, 

absorbs CO2 

Oxygen supply, 

creates a healthy microclimate 

Absorbs air pollution 

Produces no Waste 

Could buildings be like a tree 

and cities like forests? 

Provides energy, food  



 

Steffen.Lehmann@unisa.edu.au 

www.unisa.edu.au/china-australia 

Thank you. 


