
A transformative change to UK flood management: 
Domestic garden adaptation and retrofit

Dr David A Kelly
The Water Academy, Heriot-Watt University, Edinburgh



Flood impact
Legislation
Gardens then/now
Houseplot SuDS



£1.4bn year

£6.2bn 2080s
£4.5bn 2050s
£3.0bn 2007





…the use of natural 
processes to minimise 

flood risk…

…the use of space in 
urban landscapes to 
store & slow rainfall…



Biodiversity:                                          
Food & shelter for wildlife 

Energy: 
Shade & shelter to buildings 

Urban microclimate: 
Mitigate UHI effect 

Wellbeing: 
Space for exercise/relaxation 

Economy:                                           
Property value/investment

Surface water control: 
Minimize rainwater runoff 36% of Urban Area



Garden Cities of Tomorrow
Ebenezer Howard (1902)



New Town Movement
(1940s)



Increased flood risk
Lost ecosystem services



The Houseplot-SuDS Concept

Biodiversity

Water 
Quality

Water 
Quantity

Amenity
Sustainable 

Drainage 
Systems



The Houseplot-SuDS Concept

Enhanced 
vegetation

Light-engineering 
solutions



Enhanced 
topsoil    

(20-60% less 
runoff)

Light-
engineered 
landscape 

(swale: 14% 
less runoff)

Rainwater 
collection   
(75-90% 

rainfall capture

Raingardens
(92% less 

runoff)
Depave & 
Regreen

Trees/vegetation 
(~45% annual 

rainfall intercept)

Soil infiltration 
(>100 times after 

tree planting)



SuDS

technique
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Tree  

planting

Detention 

basins/ponds

Bioretention/ 

rain gardens

Grass swales/ 

filter strips 

Green     

roofs

Downpipe 

disconnection

Permeable 

pavements

Enhanced 

topsoil

Rainwater 

harvesting



Protect

Restore

Enhance

Adapt

Growing 
Urbanisation

Deficient 
Infrastructure

Climate 
Change

Rising 
Population 

Urban flood 
mitigation

Public 
education & 

incentive

National 
policy & 
practice





Thank you!


