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Ecology 

Greek  oikos,  house,  +  German  -‐logie,  study  (from  Greek  -‐ ,  
-‐logy).  
n.  The  science  of  the  relationships  between  organisms  and  
their  habitats.  Also  called  bionomics.  
n.  The  branch  of  sociology  that  is  concerned  with  studying  the  
relationships  between  human  groups  and  their  physical  and  
social  environments.  Also  called  human  ecology.  
n.  The  study  of  the  detrimental  effects  of  modern  civilization  
on  the  environment,  with  a  view  toward  prevention  or  
reversal  through  conservation.  Also  called  human  ecology.  



  

people  and  their  habitats  (individuals):  HOW  WE  LIVE 



  

physical  and  social  environments  (communities):  HOW  WE  LIVE  TOGETHER 



  

detrimental  effects  of  modern  civilization  (populations):  HOW  WE  IMPACT  THE  ENVIRONMENT 



7,714,576,923 people alive today (7.75 billion). It was 4.07 billion in 1975. 



Hong Kong 1975 (Population 4.3 million) 



Hong Kong today (Population 7.5 million) 



Hong Kong today (Population 7.5 million) 



Hong Kong the day after tomorrow (rising sea levels and storm surges - HKUST) 



Hong Kong in August 2017 (Typhoon Hato) 



(Buckminster Fuller,1968) 

-‐engulfing  industrial  evolution  provided  that  we  are  not  so  foolish  as  to  continue  to  
  



The Greenhouse Effect 



Greenhouse Gases 

Greenhouse  gases  include  carbon-‐based  gases  such  as  carbon  
dioxide  and  methane    

)  
This  makes  life  as  we  know  it  possible  on  Earth     without  it  
the  world  would  be  mostly  frozen  
But  too  much  is  dangerous,  too  

  



Global Warming 

Global  warming  is  the  gradual  heating  of  Earth's  surface,  
oceans  and  atmosphere  
Scientists  have  documented  the  rise  in  average  temperatures  
worldwide  since  the  late  1800s  
Earth's  average  temperature  has  risen  by  1.4  degrees  
Fahrenheit  (0.8  degrees  Celsius)  over  the  past  century,  
according  to  the  Environmental  Protection  Agency  (EPA)    
Temperatures  are  projected  to  rise  another  2  to  11.5  degrees  
F  (1.133  to  6.42  degrees  C)  over  the  next  100  years  



Global Warming (UNPCC Scenarios) 



Global Warming (Temperature Anomaly °C): 1999-2008 vs 1940-1980 



Climate Change 

Climate  change  is  a  large-‐scale,  long-‐term  shift  in  the  planet's  
weather  patterns  or  average  temperatures  
Earth  has  had  tropical  climates  and  ice  ages  many  times  in  its  4.5  
billion  years.  So  what's  happening  now?  
Since  the  last  ice  age,  which  ended  about  11,000  years  ago,  Earth's  
climate  has  been  relatively  stable  at  about  14  °C  
However,  in  recent  years,  the  average  temperature  has  been  
increasing.    
As  the  planet  heats,  climate  patterns  change    

mean  more  extreme  and  unpredictable  weather  across  the  
world     many  places  will  be  hotter,  some  wetter,  others  drier  
There  will  be  increased  desertification  and  rising  sea  levels  
  



What causes climate change? 

Burning  fossil  fuels:  
industrialized  nations  have  changed  the  balance  of  the  carbon  
cycle  by  burning  huge  amounts  of  fossil  fuels  (concentrated  
carbon  such  as  coal,  oil  and  gas)  
Breeding  cattle  and  cutting  down  forests:    Industrialized  
nations  have  also  breeding  vast  numbers  of  methane-‐
producing  livestock  and  cutting  down  the  forests  that  
naturally  absorb  carbon  dioxide  from  the  air  
Trapped  CO2:  The  extra  CO2  in  the  atmosphere  traps  more  of  

speed  of  change  has  been  faster  than  any  natural  process,  
and  faster  than  many  natural  systems  can  adapt    

  



Desertification (today) 



Desertification (the day after tomorrow): +4°C 



Impact of Rising Sea Levels on Hong Kong (the day after tomorrow): +4°C and +2°C 
Paris Climate Summit 2015 Scenarios       



Impact of Rising Sea Levels on Hong Kong (the day after tomorrow): +1.5°C would mean a 
3m rise. A strong typhoon like Hato could then put Tsim Sha Tsui underwater 



ESRC Centre for Climate Change Economics and Policy and Grantham Research Institute on Climate Change and the Environment (Boyd, Stern and Ward, May 2015) 

CO2  

In 2013 the how much 
CO2 can be emitted globally if we are to avoid a 2°C 
temperature rise by 2050. It quantifies the input of CO2 to the 
atmosphere by emissions from human activities and non-
human processes 
It was set at 40 billion tonnes/year from human activities 
In 2015 actual global emissions were 35.7 billion tonnes 
In 2018 actual global emissions were 42 billion tonnes 
Based on current and planned policies in the EU, US and 
China, by 2030 global emissions will rise to around 58 
billion tonnes/year  
 



CO2  

The budget is being continuously revised 
Scientists now argue that to avoid a rise of 1.5°C we need to half 
global emissions by 2030, and reach net zero by 2050 (Stern, 2018) 
The UN predicts that the global population will rise to 8.5 billion by 
2030 
So to reach the reduction target (and remain within budget) global 
per capita emissions (between 2019  2030) should be around 2.5 
tonnes of CO2/person/year 

, 
 

 
These emissions reflect how we live 
 

 



 



$1bn  house  for  Mukesh  Ambani,  his  wife,  and  3  children  
 



Carbon  Footprint:  20  cities  with  largest  carbon  footprints  (absolute)  
 



 

Autumn/Winter                                                                                                                                          Spring/Summer 
Roadside  pollution  levels  responsible  for  around  3,000  
premature  deaths/year     most  of  the  pollution  comes  from  
coal-‐fired  power  stations 



Yau  Tsim  Mong,  Hong  Kong:  buildings  account  for  more  than  half  of  CO2  
emissions        
 



Carbon  Footprint:  average  CO2  emissions  is  4.61  metric  tonnes/house/year  in  Central  Scotland  
 



Fossil Fuel-Based Energy Reserves: annually we use 11 billion metric tons of oil 



World Energy Flow: One watt is equal to 1 joule/second (capacity to do work). 1 PJ (one 
quadrillion is 1,000,000,000,000,000)  



Fossil Fuel-Based Energy Reserves 

The golden age of oil field discovery was 50 years ago 

reached  their peak level of production 
Some new reserves will be found after 2088 but they 

 
We will run out of fossil fuels but we do have alternatives 
We can get all the energy we need from the wind, the 
sun, and the sea 
But we need to support renewable energy better globally 
And we need to change the way our cities work and how 
we live together 
  



 



 



 



The End of Fossil Fuels: New Urban Forms for the 21st Century 

The golden age of oil field discovery was 50 years ago 

reached  their peak level of production 
Some new reserves will be found after 2088 but they 

 
We will run out of fossil fuels but we do have alternatives 
We can get all the energy we need from the wind, the 
sun, and the sea 
But we need to support renewable energy better globally 
And we need to change the way our cities work and how 
we live together 
  



Architecture at Strathclyde Glasgow: Sustainable Architecture and Urbanism 

Architectural Studies (BSc) 
Advanced Architectural Design (MArch) 
Architectural Design (International) (MArch) 
Architectural Design for the Conservation of Built 
Heritage (MSc) 
Advanced Construction Technology and BIM (MSc) 
Architecture and Ecology (MSc)  
Urban Design (MSc) 
Architecture (PhD, MPhil, MRes) 



Architecture at Strathclyde Glasgow: MSc Architecture and Ecology (2015 - ) 

Excellent Career Prospects: we are one of the highest scoring Architecture Departments in the UK for graduate 
career prospects 97% (HESA) 



Architecture at Strathclyde Glasgow: MSc Architecture and Ecology (March, 2018) 



Architecture at Strathclyde Glasgow: MSc Architecture and Ecology, Lim Chon Keat 
(November, 2018) 



 



Soleri was apprentice to Frank Lloyd Wright in the U.S. I worked with Paolo from 1988. 



An Arcology: 
is a complex, miniaturized, multi-level configuration 
recognizes the need for the radical re-organization of 
urban sprawl into dense, integrated, compact three-
dimensional urban structures 
contains all the elements that make the physical life of 
the city possible 
pre-figures the possibility of the energy city by promoting 
material recycling, waste reduction and the use of 
renewable energy sources as viable components in a 
coherent sustainable strategy aimed at reducing the 
environmental impact of the entire urban system   
  

New Urban Forms for the 21st Century: Arcology 



 



New Urban Forms for the 21st  



New Urban Forms for the 21st Century: Arcology: Nicholas Laisné and OXO, 2015 



New Urban Forms for the 21st Century: Higher Learning Centre, Paolo Soleri, 1960  



New Urban Forms for the 21st Century: 3-D Jersey, Paolo Soleri, 1968 



New Urban Forms for the 21st Century: Hexahedron, Paolo Soleri, 1969 



New Urban Forms for the 21st Century: Hyper Building, Paolo Soleri, 1996 
(1,000m high, pop. 100,000) 



New Urban Forms for the 21st Century: Ultima Tower, EugeneTsui, 1996 
(3,200m high, pop. 100,000,000) 



New Urban Forms for the 21st  



New Urban Forms for the 21st  



New Urban Forms for the 21st  



Attributes Hong Kong 

Compact, dense, 3-dimensional Yes 

Mobility Infrastructure Yes 

Energy efficient mobility 
(pedestrianisation) 

Yes 

Energy efficient buildings 
 

No 

Use of Renewable Energy  No 

Integration with Nature  
(biophilia) 

No 

New Urban Forms for the 21st Century: Hong Kong 



New Urban Forms for the 21st Century: Compaction and Density (LSE) 



New Urban Forms for the 21st Century: Mobility Infrastructure (LSE) 



New Urban Forms for the 21st Century: Energy Efficient Mobility (LSE) 



New Urban Forms for the 21st Century: Transport-related Energy Consumption (UNEP) 



Biophilia Hypothesis 

1960-‐ Bio-‐  +  philia;  coined  by  
Erich  Fromm  in  The  Heart  of  Man:  its  Genius  for  Good  and  Evil  
(1964).  
The  biophilia  hypothesis  (BET)  suggests  that  we  humans  
possess  an  innate  tendency  to  seek  connections  with  nature  
and  other  forms  of  life.  
Edward  O.  Wilson  introduced  and  popularised  the  hypothesis  
in  his  book,  Biophilia  (1984)  

  
The  suggestion  is  that  there  is  an  instinctive  bond  between  
human  beings  and  other  living  systems.  



New Biophilic Urban Forms for the 21st Century: Hong Kong: Integration with Nature 



New Biophilic Urban Forms for the 21st Callebaut, 
2008. Buildings produce more energy than they use. 



New Biophilic Urban Forms for the 21st Callebaut, 2013 



New Biophilic Urban Forms for the 21st 
Callebaut, 2009. Supplying food to Manhattan and Queens 



New Biophilic Urban Forms for the 21st Callebaut, 2008 



New Biophilic Urban Forms for the 21st  



New Biophilic Urban Forms for the 21st  



New Biophilic Urban Forms for the 21st , Paolo Soleri (1970 - ) 



New Biophilic Urban Forms for the 21st , Paolo Soleri (1970 - ) 



New Biophilic Urban Forms for the 21st , Paolo Soleri (1970 - ) 



New Biophilic Urban Forms for the 21st , Paolo Soleri (1970 - ) 



New Biophilic Urban Forms for the 21st , Paolo Soleri (1970 - ) 



New Biophilic Urban Forms for the 21st , Paolo Soleri (1970 - ) 



Doctoral thesis, Karen Munro (2017) 

Linking  Space  and  Nature  Syntaxes  
the  Influence  of  a  Natural  View  through  observed  behaviour    

at  Arcosanti,  Arizona,  USA  
Karen  Munro  

Dr  David  Grierson  
  
  
  
  

Department  of  Architecture,  University  of  Strathclyde,  Glasgow  
in  collaboration  with  the  Cosanti  Foundation,  USA  



Environmental Generational Amnesia 

With  each  ensuing  generation  the  amount  of  environmental  
degradation  increases.  
But  each  generation  in  its  youth  takes  that  degraded  condition  
as  the  non-‐degraded  condition  -‐  as  the  normal  experience.  
What  can  we  do  to  ease  its  effects?  



    

Doctoral thesis, To Thanh Phuong (2019) 



New Biophilic Urban Forms for the 21st , 10 DESIGN, 2014 




