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Background

• Urban areas and cities 

• Climate Change

• Increased rainfall 

• Saturated ground (urban 
parks)

• Flood risk

• SuDS and NFM measures



Introduction to SuDS 

• Manage rainwater from source

• Mimics natural drainage

• Attenuation feature

• Retrofit SuDS – urban areas

Types of SuDS:
• Infiltration SuDS

• Soakaways
• Infiltration basin

• Non-infiltration SuDS
• Rain gardens/Bio-retention areas
• Tree pits
• Filter drains
• Filter strips
• Permeable paving
• Swales
• Detention basins
• Retention pond
• Wetland

Ecosystem Services:
• They are the benefits people receives 

directly or indirectly from the environment
• Supporting Services; Provisioning Services; 

Regulating Services; Cultural Services



Mixed Method Research

• Physical methods (Visual 
Inspection, Pond and Wetland 
survey)

• Public Perception Survey (500 
Surveys)

• Public Participatory Geographical 
Information System (PPGIS) 
(Community engagement)

• 3 Case study areas
• Ardler, Dundee, Scotland
• Dunfermline, Fife, Scotland
• Waterlooville, Hampshire, England



Ardler, Dundee – Pilot study

Swale Detention BasinWest PondEast Pond

• Multiple regeneration happened in the village 
• One of the first Scottish development with SuDS
• SuDS built in late 1990’s 



Ardler, Dundee – Contd



Dunfermline, Fife – Main study area

Swale Wetland Masterton Lea Pond

Halbeath Pond Linburn Basin Linburn Pond

• 500ha mixed development with well-established SuDS



Dunfermline, Fife – Contd



Communication Tool



Waterlooville, Hampshire – Test site

• 247ha 

• Well-established SuDS

• Professional Survey to assess the communication tool:
• Response rate: 56% 

• Respondents: 20% planner, 15% regulator, 15% SuDS designers; 10% 
consultants

• Whether respondents agree with output of communication tool: Swale -75% 
; pond 80%

• Whether respondents opinion on ecosystem services benefits provided by 
SuDS changed after seeing communication too: 35% changes; 55% did not 
change

• Whether ecosystem services benefits important for design of SuDS: High –
85%; Medium 15%

• Rate communication tool: High - 30%; Medium - 45% ; low - 10%

Pond

Swale



Research into Practice

Reference: Jose and Wade, 2023.

• Organisations with SuDS responsibility 
within Leicester city council:
• Lead Local Flood Authority
• Local Planning Authority
• Highways Authority 
• Parks Department
• Building regulations
• Property Department

• Organisations with SuDS responsibility 
outside the council:
• Environment Agency
• Severn Trent Water 
• Canal and River Trust

• Management companies
• SuDS Approval Body (SAB) 



SuDS in School project, Leicester

• 3 Schools in Leicester
• Abbey Mead Primary
• Bridge Junior
• Linden Primary

• Educational Sessions
• 4 face to face sessions
• 4 teacher led sessions

• Site visit and design of SuDS

• Construction of SuDS

• Partnership – Department of Education (DfE), Trees for Cities, 
Severn Trent Water, Wildscapes



Grace Walker, landscape design manager at Trees for Cities, said: 
'We're delighted to be partnering with Leicester City Council, 
Department for Education, TMHCC and Seven Trent Water

Retrofittting innovative suds at 3 city schools plus a programme of education



3 schools identified based on real risks of flooding

Abbey Meads

Bridge

Linden

Pluvial risks



before

after

Abbey Meads school



Gary Aldred, headteacher at Abbey Mead Primary Academy, said: “The regeneration of the school grounds 
has not only improved the aesthetics of our outdoor space but provided rich learning opportunities linked 
to sustainability and ecology. 
Pupils have worked with colleagues from Leicester City Council to understand more about sustainable 
drainage systems and their impact on the environment.

Summer 2023

Rainy day February 2024



Disconnected downpipes (Bridge) 

Creating nature area (Linden)

 

Examples from the 2 other schools



Local flooding January 2024

Headteacher and site manager delighted to report 

no water entering school buildings



Testing the options; initial scheme

• Using parks and open spaces to integrate natural flood management measures to reduce flood risk in urban areas



Mapping the problems and the opportunities



Ellis meadows







nature takes over (above) 

         

tree inserted into bank and created beach (right)

Aylestone Leicester



It doesn’t have to be expensive or complex.. creating scrapes..10  years later multi benefits





Conclusion

• Cross-sector and cross-
disiplinary work

• Well-designed SuDS and NFM 
can reduce the flood risk

• Parks and greenspaces

• Planning and decision making

• Climate resilient cities
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Thank You!

Any questions?
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