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Blue-Green Cities aim to recreate a 
naturally oriented water cycle while 
contributing to the amenity of the 
city by bringing water management 
and green infrastructure together
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So what is a Blue-Green City?  

1. Hoyer, J., Dickhaut, W., Kronawitter, L. and Weber B. 2011. Water 
Sensitive Urban Design. Jovis, University of Hamburg. 
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Develop and rigorously evaluate 
strategies for managing flood risk 

that deliver multiple benefits         
as part of                                       

urban planning and renewal 
 



Hydrologic  
and 

environmental 
attributes of  

Grey  
versus  

Blue-Green  
Cities 
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1. Uncertainty 
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Water depth map of Ouseburn catchment (area = 120km2 , cell size = 2m,  
cells = 30million).  Storm event = 60 minutes, 100-year return period 

2a. Flood Inundation – CityCAT and Tuflow 



• Sediment transport and debris dynamics in urban drainage 
networks 

• Risks and benefits of using Grey versus Blue-Green infrastructure 
• Risks and benefits of stream restoration in urban watercourses   

PIT 
technology 

2b. Sediment, morphology, habitats 
 



   2c. Individual and Community 
Attitudes, Behaviours and Preferences 

The Dings, Bristol (above), @Bristol (top-right), St 
Nicholas House, Bristol (bottom right) 



3. FRM 
components 
and 
interfaces 

Hoang & 
Fenner, 2014 
submitted 



Multi-criteria analysis and evaluation of functions and benefits of 
Blue-Green infrastructure as part of integrated Urban FRM 

4. Synthesis and Evaluation of benefits 

• Systems of Grey and Blue-Green 
Infrastructure 

• Relative significance of benefits in 
context specific locations 

• Ratings for Urban Context and 
Stakeholder Values & Preferences 

• Recommendations on design 
standards to enhance significant 
flood and  non-flood benefits 

• Close link to CIRIA Project RP993 



Fratini et al.,(2012) Three Points Approach (3PA) for urban flood risk management. 

Blue  
Condition  

Green  
Condition  

1. FRM infrastructure 
provides required 
level of service for 
flood defence. 

2. If extreme flooding 
occurs infrastructure  
facilitates managed 
urban conveyance  
and storage. 

3. Green infrastructure 
and spaces used on a 
daily basis by 
communities and 
ecosystems.    

Designing for exceedance: the three point approach 



Stakeholder 
Engagement & 

Buy-in: LAA 

Establish 
attitudes, 

behaviours, 
preferences 

Evaluate 
benefits of     

B-G Flood Risk 
Management 

Develop B-G      
flood risk 

management 
strategies 

Model current 
and future 

flooding 
Newcastle 
upon Tyne 

5. Demonstration 
Case Study 



Nottingham PhD Studentship – Shaun Maskrey 
Participatory modelling using Bayesian networks  



Locations: 

Hebden Bridge - West Yorkshire 

East Lents -  Portland, Oregon 

Objectives: 

Ensure take up of local stakeholder knowledges, 
particularly about flooding and social processes in flood 
modelling and flood risk management 

Establish the potential for achieving this through  a 
participatory approach that facilitates co-production of 
knowledge by building a Bayesian Belief network 



Clean Water for All (CWfA) 2014 
UK+US collaboration 



CWfA 
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