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ECWP 
Energy    Carbon   Water    Pollutants 

BRIDGE Sustainable Urban Planning Conference 
Energy and Carbon Dioxide 

BRIDGE mission: to define urban metabolism by means of ECWP 
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Christen et al. (2010) modified from Oke et al. (2011) 

The concept of urban metabolism 

ΧΦƛǎ ŀ ǎȅǎǘŜƳ-based approach to describe  
complexity and interdependence 
of energy and material flow. 
Neighbourhood and  
greater scales 
necessary 
 
 
 
 
 
Answer questions: 
How does the change in land  
use and resources affect fluxes of ECWP? 
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Urban planning ς Diversity of desires and needs 

Increase energy efficiency of urban structure 
Minimize energy demand of settlements 
Increase share of renewable energy 
Minimize the carbon emission to the atmosphere 
 
Measures are as diverse as the different cities are 
Different climates, different needs 
 
Common sense offers many solutions: 
Improve infrastructure (insulate buildings, new windows, insulate pipe-lines of central heating system) 
Zero emission buildings in new settlings. Decentralized energy networks. Improve public transport. 
wŜŘǳŎŜ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ƭƛǾƛƴƎ ŀƴŘ ǿƻǊƪƛƴƎΦ ΧΧΧΦΦ 
 

Mitigation of urban heat island 
Influence Urban Energy Balance to improve individual thermal comfort 
Increase urban green space (trees, lawns, green roofs?).   Alter albedo?   
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Christen et al. (2010) 

 ́    M   O    D    E    L          ́       I      N      P      U      T       S      ́

Understand and model the system 
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Concept of urban metabolism - the meteorological view 
    Energy             Carbon             Water 

C    = CO2 emission 
P    = Photosynthesis 
Re   = Respiration 
�' S  = Storage 

Feigenwinter et al. (2011) 

Q* = Net radiation 
QH, QE = Sensible, latent heat flux 
QF   = Anthropogenic heat flux 
�' QS  = Storage 


