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Background

HUrban areas and cities
IClimate Change
Hncreased rainfall

ISaturated ground (urban
parks)

Hlood risk
1ISuDS and NFM measures

= Met Office
How does Climate Change affect rainfall intensity globally?

Natural Climate Future Climate
(without human influence) (with warmer air)
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For every 1°C more that T T P : .
“am: TOI talIr ids the air warms, it can hold VOGRS ~creating heavier rain.

about 7% rnarewater

...and then falls as rain.

This could lead to a greater risk of
flash flooding.

Warmer air under climate change can create heavier rain.



Introduction to SuDS

IManage rainwater from source
Mimics natural drainage
TAttenuation feature

1Retrofit SuDS urban areas

Ecosystem Services:

T They are the benefits people receives
directly or indirectly from the environment

T Supporting Services; Provisioning Services;

Regulating Services; Cultural Services

Types of SuDS:
T Infiltration SuDS
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Soakaways
Infiltration basin

T Noninfiltration SuDS
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Rain gardens/Bioetention areas
Tree pits

Filter drains

Filter strips

Permeable paving

Swales

Detention basins

Retention pond

Wetland



Mixed Method Research

Physical methods (Visual
Inspection, Pond and Wetland
survey)

FPublic Perception Survey (500
Surveys) = i —m

FPublic Participatory Geographical f

Information System (PPGIS)
(Community engagement)

13 Case study areas
TArdler, Dundee, Scotland
tDunfermline, Fife, Scotland
TWaterlooville, Hampshire, England .
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Ardler Dundeet Pilot study

T Multiple regeneration happened in the village
T One of the first Scottish development with SuDS
T "u » pn]oS ]Jv o S i00I[

Detention Basin

East Pond West Pond



Ardler Dundeet Contd
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Dunfermline, Fifet Main study area

T 500ha mixed development with wedlstablished SuDS

Wetland Swale Masterton Lea Pond

HalbeathPond LinburnBasin LinburnPond



Dunfermline, Fifa Contd
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Greenspace benefits provided by Wetland




Communication Tool

Communication Tool for ecosystem services associated with SUDS

Site characteristics Policies
Preliminary Area ol Davelopment characteristics Driver L, Flood mitigation
Stage Community regeneration Water guality improvement
Links to existing greenspace Green Infrastructure
Provision

| |

Regulating Service Benefits

Cultura_l Service Benefits

Community

Education Health ell-being Activities

\Aesthetics Biodiversity [Recreation

Wetland

.

Decision
stage

Final stage SUDS Design




Waterlooville, Hampshiré Test site

t247ha
T Wellestablished SuDS

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

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

T Whether respondents agree with output of communication tool: Swét6
; pond 80%

T Whetherrespondentsopinion on ecosystem services benefits provided by
SuDS changed after seeing communication too: 35% changes; 55% did not
change

T Whether ecosystem services benefits important for design of SuDS:tHigh
85%; Medium 15%

T Rate communication tool: Higt80%; Medium 45% ; low 10%

Pond



Research into Practice

T Organisations with SuDS responsibility
within Leicester city council:
T Lead Local Flood Authority
1 Local Planning Authority
t+ Highways Authority
t Parks Department
1 Building regulations
1 Property Department
T Organisations with SuDS responsibility
outside the council:
T Environment Agency
t Severn Trent Water
t Canal and River Trust

t Management companies
T SuDS Approval Body (SAB)

United Kingdom SuDSisa

constituent Statutory Legislation
countries requirement

National Planning Policy
Framework, Updated 2021.

Statutory Body

S No Flood and Water Management Act -
2010 (Schedule 3)
Controlled Activities Regulation, Scottlsh_Wate.r and .Local
dated 2017 Authorities with guidance
Scotland Yes updated L1 and regulation from
Water Environment and Water . .
Services Act 2003. Schedule 3 Scottish Environmental
' ' Protection Agency (SEPA)
SuDS Approval Body
Wales Ves Flood and Water Management Act  (SAB).
2010 (Schedule 3), 2019 Natural Resources Wales
Northern Ireland Planning Policy
Statement 15.
Northern Ireland Yes Northern Ireland Water

The Water and Sewerage Services
Act (Northern Ireland), 2016

Reference: Jose and Wade, 2023.



SuDS in School project, Leicest

3 Schools in Leicester OTREES
tAbbey Mead Primary T FUR IJITIES
+Bridge Junior

tLinden Primary

TEducational Sessions SEVERN
T4 face to face sessions TRENT
14 teacher led sessions

1Site visit and design of SuDS
tConstruction of SuDS

tPartnershipt Department of Education (DfE), Trees for Cities,
Severn Trent WateWildscapes
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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




Pluvial risks

Everything outside of
Very Low Less than 0.1%. Colours
Low 1% - 0.1%.
Medium 3.3% - 1%.
High Greater than 3.3%.

3 schools identified based on real risks of flooding



Abbey Meads school



Summer 2023

Rainy day February 2024
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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.



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




Green spaces and
opportunities for
habitat creation along

the river corridor
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Major watercourse network
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Figure 1-2: Topography of Leicester and Main Watercourses
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Mapping the problems and the opportunities



Lower this corner to let
flood flow through.
Contaminated spoil though!

Place spoil here for
additional flood protection

Cut back brambles and
create managed woodland
(to allow flow through)

Dig new wetland for
clean capping material
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.. from a local resident who wrote into the council on June 16 2017

‘Have just discovered Ellis Meadows ... and wanted to say how
wonderful it is. The mass of white daisies were beautiful and the
large ponds lovely. | realise from the signboards that itis in essence

part of a flood relief scheme along the River Soar, but it really is a
lovely natural area’



Leicester Flood Risk Management Scheme is an innovative project which reduces flood

risk to over 2000 homes and businesses by improving green infrastructure along the river
comidor. The project has fransformed under-used public open spaces in the city, improving
public access and creating new habitat along this important ecological corridor which
connects the rural water environments to the north and south of the city. The flood alleviation
scheme works by removing barmiers to flood conveyance (the movement of flood water) and
improving the capacity of the floodplain to store water.

History of flooding in Leicester

The River Soar is a lowland river which drains most of the land in Leicestershire to the
River Trent. The river rises (begins) in south Leicestershire near to Hinckley, and is
joined by many small streams as it meanders its way north towards Leicester, gradually
increasing in size. The Grand Union Canal weaves in and out of the river, with a series
of locks and weirs enabling navigation from the River Trent to Leicester and beyond.

There is a long record of flooding in Leicester. For

example, in 1795 a “great flood” destroyed the old ,*

' North Bridge, which camies Loughborough Road =
@/ across the river. In 1875, a meteorological observer =/~

at Dane Hills noted “thunderstorms, heavy rain ands

floods in the lower part of town two feet deep”. j

b

During the 19th and 20th Centuries extensive engineering works were

undertaken to reduce flooding in the city, including widening and deepening  wudu..’

of the river in Abbey Park and lengthening of the navigation weirs to reduce - =
flood water levels. However, a study underiaken in 2014 revealed that despite o

the previous engineering works, as many as 4800 houses were still at risk of i T

flooding from the river. The River Soar Flood Alleviation Scheme is the first
step in an extensive programme of work to further protect the city
against flooding.

ok

Lelcester
City Councll

A new cycle route into Ellis Meadows

has been created, allowing easier public
access for walking and cycling throughout
the year, especially during flood events.

Large areas of land
have been lowered in

a number of locations,
to enable water to flow
across the green space
when the river is in flood
This creates additional - g \ e
flood capacity and = ] 2 L e eed
reduces the impact of Bewaary = f 3 T/ .
flooding upstream. b1 2 f toaRRRI LA ]

gl ' ;u £ T Bt
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§ Management and maintenance of ~ . Pa ‘
vegetation will allow flood water to The new wetiand provides .

additional capacity for
storing floodwater when the
river is high. The water level
in the wetland rises and
falls with the river, slowly
draining away after a flood.
" The wetland also provides
valuable habitat for wildiife.

fiow readily into the open space and
away from bulll-up areas nearby.
Here, it will be temporarily stored
and drain off-site further upstream
towards Holden Street Bridge
during high rainfall events.

Environment
Agency



nature takes over (above)

tree inserted into bank and created beach (right)

Aylestone Leicester
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Conclusion

ICrosssector and cross
disiplinarywork

tWelldesigned SuDS and NFM
can reduce the flood risk

Parks and greenspaces
iPlanning and decision making
IClimate resilient cities
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Thank Youl!

Any questions?
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