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Overview of the main achievements 

 Urban metabolism definition based on EWC fluxes. 

 CoP meetings (H, L, A, F, G) and umbrella meeting 

 Decision making methodology development.  

 BRIDGE indicators list development 

 Numerical modeling of baseline and alternatives. 

 DSS Prototype development. 

 DSS evaluation and demonstration. 

 Guidelines for sustainable planning strategies. 

http://www.bridge-fp7.eu 
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Demonstration beyond the end of the project 

 FRENZ Sandpit on ICT Tools for Governance and Policy Modelling 



Book Publication by Earthscan 

 

  

 

 

  

 

 

 

 

 

  

 

 

 

PART I: Introduction. 

Chapter 1: Urban metabolism. 

Chapter 2: Decision support tools in urban 

planning. 

Chapter 3: The BRIDGE approach. 

PART II: Measurements and modelling of physical 

flows. 

Chapter 1: In-situ data collection and analysis. 

Chapter 2: Remote sensing data collection and 

analysis. 

Chapter 3: Meso-scale meteorological models. 

Chapter 4: Air quality models. 

Chapter 5: Urban energy budget models. 

Chapter 6: Urban water budget models. 

PART III: The socioeconomic components. 

Chapter 7: A participatory methodology for 

stakeholders involvement. 

Chapter 8: Socioeconomic data collection and 

analysis. 

Chapter 9: Combining environmental and 

socioeconomic data. 

PART IV: The BRIDGE DSS 

Chapter 10: The BRIDGE impact assessment 

framework. 

Chapter 11: The BRIDGE DSS. 

Chapter 12: Application: from scenarios analysis to 

guidelines development 

PART V: Conclusions 

Chapter 13: Conclusions. 

 

TITLE: Understanding urban metabolism: a tool for urban planning. 

Editorial Board: N. Chrysoulakis, E. Castro, E. Moors 

 



Why BRIDGE? 
 

 Recent advances in bio-physical sciences have led to 

new methods to estimate energy, water, carbon and 

pollutants fluxes.  

 There is poor communication of this new knowledge to 

end-users, such as planners, architects, engineers and 

policy makers.  

 BRIDGE responds to this  challenge by providing the 

means to close the gap between bio-physical sciences 

and urban planners, and to illustrate the advantages 

of accounting for urban metabolism in urban planning.  



Energy, water and carbon fluxes 



The BRIDGE idea 
 

 To define urban metabolism by means of energy, 

water, carbon and air pollution fluxes in local scale. 

 To examine how the change of land use and resources 

use affects the above fluxes. 

 To develop indicators to quantify their impacts. 

 To develop a DSS based on these indicators. 

 To use this DSS to evaluate urban planning 

alternatives in several case studies. 

 To support sustainable planning strategies based on 

these evaluations. 



The main components 
 

 The involvement of users 

(Communities of Practice: CoP). 

 The physical flows observations. 

 The physical flows modelling. 

 The impact assessment framework. 

 The DSS. 



The planning alternatives 

Alternative 1:  
Supplementing the 

 existing blocks 

Alternative 2: 
Rastilla Hill 

Alternative 3: 
Coastal Rastilla 

Helsinki: 
Meri-Rastila 

Housing: 500; Floor space: 0.2 ha Housing: 1500; Floor space: 0.6 ha Office: 1000; Housing: 1800; Floor space: 1.5 ha 

What kind of neighborhood should be  
built within a walking distance 

to Rastila metro station? 



The BRIDGE DSS 

…is developed 
as an add-on 
for ESRI 
ArcGIS to 
fully exploit 
geographical 
data 
capabilities 



Indicators 
are organized 
in a hierarchy 
to make it 
easier for the 
user to select 
and define 
their relative 
importance 

The BRIDGE DSS 



The DSS Outputs – alternatives scores 

Through the multi-criteria evaluation process…  

• a final appraisal 
score for each 
alternative is 
computed 

• and the  sub-
scores computed 
are also presented 
as numbers  

• and in the form of 
a spider diagram  



The DSS Outputs – indicators maps 

Athens Planning Alternatives: 



The DSS Outputs – Thermal Comfort 

Base 

Athens. 
Mean air temperature (K) 
20:00 - 23:00 LST            
in Summer.  
 

Alternatives’ maps 
present the difference 
from Base. 
 
 

Alternative 1 Alternative 2 Alternative 3 



The DSS Outputs – indicators maps 

Helsinki Planning Alternatives: 



The DSS Outputs – CO2 Emissions 

Base 

Helsinki. 

Yearly CO2  emiisions.  
 

Alternatives’ maps present 

the difference from Base. 

< 14.56 
14.56 - 29.13 
26.13 - 43.69 
43.69 - 58.26 
58.26 - 72.82 
72.82 - 87.39 
87.39 - 101.95 
101.95 - 116.52 
116.52 - 130.92 
130.92 - 145.65 
145.65 - 160.21 
160.21 - 174.78 
174.78 - 189.34 
189.34 - 203.91 
203.91 - 218.47 
218.47 - 233.04 
233.04 - 247.60 
247.60 - 262.17  
262.17 - 276.76 
> 276.73 

Alternative 1 Alternative 2 Alternative 3 

< -58.12 
-58.12 - -50.11 
-50.11 - -42.11 
-42.11 - -34.10 
-34.10 - -26.10 
-26.10 - -18.09 
-18.09 - -10.09 
-10.09 - -2.08 
-2.08 - 5.92 
5.92 - 13.93 
13.93 - 21.93 
21.93 - 29.94 
29.94 - 37.94 
37.94 - 45.95 
45.95 - 53.95 
53.95 - 61.96 
61.96 - 69.96 
69.96 - 77.97  
77.97 - 85.97 
> 85.97 



The DSS Outputs – indicators maps 

London Planning Alternatives: 



The DSS Outputs – Latent Heat Flux 

Base 

London. 
Yearly mean daytime 
Latent Heat Flux 
(W/m2).  
 
Alternatives’ maps 
present the 
difference from Base. 
 
 

Alternative 1 Alternative 2 Alternative 3 



The DSS Outputs – indicators maps 

Gliwice Planning Alternatives: 



The DSS Outputs – PM10 Concentration 

Base 

Gliwice. 
Yearly mean PM10 
concentration (μg/m3). 
  
 

Alternatives’ maps 
present the 
difference from Base. 

Alternative 1 Alternative 2 Alternative 3 



Strategic Scenarios 



Strategic Scenarios Analysis 

 

 Gliwice: 

 

 Helsinki: 



The role of users 



Conclusions 
 

 BRIDGE focuses on urban metabolism in its broader sense. 

 BRIDGE evaluates how planning alternatives modify urban 

metabolism components and is able to promote sustainable 

planning strategies by enhancing planning processes through 

the quantitative assessments of environmental aspects on a 

pair with socio-economic considerations. 

 By identifying the wide range of information that 

municipalities need to gather in order to assess 

sustainability,  BRIDGE has accomplished a major task. 

 Future plans:  

 An operational tool based on BRIDGE Prototype.  

  Exploration of the interplay of UWECE with land use and 
climate change (Proposal to ENV.2013.6.1-4). 

 Study of the interactions between UWECE and urban 
ecosystems services (proposal to FP7-ENV.2013.6.2-5). 


