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Introduction 
Aims and Project Overview 

 

A systems approach 

 

Why multiple benefits 

 

New terms Benefit dependency 

  Benefit profile 

  Benefit intensity 

 

Initial work (Portland) 

 

Case Study : Newcastle 

  - Newcastle Great Park 

  - Wingrove 

  - Urban Core 

 

Conclusions and where next? 
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Initial questions 
How do components of flood risk management systems interact with the wider 

urban environment  under both FLOOD and NON-FLOOD conditions  ?? 

 

 

 
How can the multiple benefits of flood risk mitigation interventions be evaluated 

with respect to local context and stakeholder perceptions  and preferences  ?? 
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Scope and condition states 

Urban drainage: within    

            capacity 
Urban drainage: beyond capacity 

    Controlled exceedance flows 

After Fratini et al (2012) 
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Comparing functions of SuDS/GI 
and Grey infrastructure   



Improving Flood Resilience: The Blue Green Advantage                                          Newcastle    18 th February 2016 

Comparing functions of SuDS/GI 
and Grey infrastructure   

Functional complexities 

 

- Related to the physical dimensions of 

the urban space 

Relational Complexities 

 
- Related to humans  and the different 

views of actors and organisations in the 

decision making process 

•Physical interdependancies 

•Cyber interdependancies 

•Geographical interdependancies 

•Logical interdependancies 

Flood or non-flood condition 
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Urban interdependancies   
for ecological, hydrological and built environment functions 

Non flood 

condition 

Cyber 

 

Logical 

 

Physical 
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Impact of SuDS/GI assets on other 
urban components 

Non flood 

condition 

Social               Provide space for socialising Opportunity for crime, -ve aesthetically 
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Urban interdependancies   
for hydrological functions 

Flood 

condition 

Cyber 

 

Logical 

 

Physical 
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Flood 

condition 

SuDS/GI 

interactions 

on the 

urban 

system 

Controlled 

Exceedance 

Un Controlled 

Flooding 

Transport           x  Roads as flow pathways  X Sediment Load on highways 

Social               x  Nuisance loss of amenities X Psychological fears   
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Focus on Green roofs 
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Modelling a hypothetical Green Roof  
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Multiple benefits of green roofs 
under different condition 

Soil Moisture Low  High  Saturation 

Air temperature Low High Low High Low High 

Water storage 
capacity 

++ +++ + ++ - - 

Pollutant trap ++ ++ +++ +++ + + 

Thermal building 
insulation  

++ ++ ++ ++ + + 

Thermal exchange + ++ + +++ - + 

Carbon sequestration + + ++ +++ - - 

Noise attenuation +++ +++ ++ ++ + + 

Biodiversity Cold and 
drought 
resistant 

ecosystem 

Drought 
resistant 

ecosystem 

Cold resistant 
ecosystem 

Multiple 
species 

- - 

Visual amenity + ++ +++ +++ - - 

Potential functions of green roofs under different conditions. 

+, ++, +++ denote the potential level of functions from low to high; - denotes small or zero functioning  
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Connectivity Models  
Cambourne Cambridgeshire 

Green model (Lamb Drove) Grey model (no SuDS) 

After Pascual-Hortal and 

Sauroa(2006) 

The Integral Index of Connectivity  
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Uplift in green space 

connectivity as a 

result of Lamb Drove 

 

 

 

Grey Condition 
Integral Index of Connectivity (IIC) = 0.0085  

Green  Condition 
Integral Index of Connectivity (IIC) = 0.0114  

Benefit uplift in connectivity = 1.34 
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Examples of potential multiple 
benefits from  SuDS / GI 
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Understanding relevant dominant 
benefits 

Key principles: 

1. Impacts of SuDS/GI may include benefits and disbenefits and these are location 

and context specific 

2  Tradeoffs may occur between benefit categories so that simultaneous optimisation 

of all benefits is not possible 

3.  The value of each benefit will be dependant on background environmental conditions 

4.  Benefits are incremental and  need to be assessed as an improvement from an initial 

condition state, ( and how they develop over time) 

5. It can be difficult  to compare between non-commensurate  benefit categories, in 

specific local circumstances and against references of local communities 

6. The spatial distribution of benefits is important and accrue to different stakeholder 

groups other than the asset owner, and scales from local to regional to global 
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Benefit profile 
For each grid square estimate: 
 

benefit quantity as a ratio to the maximum value on site 

Or  

benefit quantity  as a ratio to the pre-existing benefit value before SuDS/GI installation benefit  

Compute an aggregated score in all the squares a benefit category occurs 

Benefits 

Dis - Benefits 
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Benefit intensity 
Benefit Intensity 

 
Spatial variation of the cumulative benefit impact 

Each layer can be linked to significance weightings provided by a review of 

stakeholder preferences 
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Foster Road Floodplain Restoration 
Portland , Oregon 

Before After 
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Benefit intensity 
Portland , Oregon 

Non-flood condition     1-in-10 year Flood condition 
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Flood Benefits 
Portland , Oregon 
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Multiple benefit evaluation of  
3 Newcastle sites 
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Multiple benefit evaluation of  
3 Newcastle sites 

Newcastle 

Great  

Park 

Wingrove   Urban 

Core 
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Benefit categories considered 

Flood damage mitigation 

 

Access to green space (recreation and amenity) 

 

Air quality (as PM10) 

 

Habitat size 

 

Noise reduction 

 

Carbon sequestration  

Potential to link more layers e.g. from ecosystem services evaluation 
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Benefit calculations 
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Benefit calculations 

Depth damage curves                                      Noise benefit curves 
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GIS Toolbox 
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Modified benefit profile 
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SUDS Locations in Wingrove 
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Wingrove 
Access to Greenspace 

Carbon Sequestration 

Habitat Size 

Air Pollution 

Flood Damage 

Noise Attenuation 
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Benefit Intensity: Wingrove 
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Benefit Profile: Wingrove 
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SUDS Locations in Newcastle Great  Park 
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Benefit Intensity: Newcastle Great Park 
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Benefit Profile: Newcastle Great Park 
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SUDS Locations in Urban Core 
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Access to Greenspace Flood Damage Carbon 

Sequestration 

Noise Pollution 

Urban Core 
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Benefit Intensity 
Urban Core 
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Benefit Profile: Urban Core 
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Overall comparison 
SWITCH criteria NGP Wingrove Urban 

Core 

existing proposed proposed 

Water sensitivity 
(Urban water brought closer to natural water cycles) 

+ + ++ 

Aesthetics 
(flood water visible- integration into surrounding area) 

++ +++ ++ 

Functionality 
(Appropriate design; adaptable to climate and population) 

+ ++ + 

Public perception and acceptance 
(public involvement) 

++ (+) (+) 

Usability 
(for recreation and conservation) 

+++ +++ ++ 

Integrative planning 
(combining function, aesthetics & use through interdisciplinary 
planning) 

+ (+++) (++) 



Improving Flood Resilience: The Blue Green Advantage                                          Newcastle    18 th February 2016 

Conclusion 
A Method for contextualising the multiple benefits from Blue Green infrastructure  

             -  in terms of the specific uplift an  area receives in each benefit category 

Visualisation  of the spatial distribution of benefits 

Three new terms defined :   Benefit profile 

    Benefit  intensity 

    Benefit dependency 

A Blue  Green Cities Multiple benefit toolbox  ( ArcGIS 10) 

 

 Key messages: 
• Spatial distribution of multiple benefit intensity  can usefully inform urban planning 

 

• Wider benefit performance of SuDS/GI installations depends on the initial conditions of 

each site location 

 

• Tradeoffs  may occur between benefit categories,  

 

• Many benefits are incremental and to be assessed in relation to the rate they develop 

over time, so concepts of realised and potential benefit are important  
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• How can the temporal dimension be addressed ( as benefits accrue over time? 
 

• How are multiple benefits valued by the asset owner ? 

      - how is multi-functionality shared across responsible agencies? 
 

• What are the relational barriers between organisations / stakeholders that must 

be overcome to deliver a Blue Green scheme ? 
 

• Should the relevant dominant benefits from a SuDS/GI scheme be identified at 

the planning stage so the subsequent design  can co-optimise the flood 

management function AND the wider (relevant) benefits 

 

 

 

 

Discussion 
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