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* Flooding is the UK’s most serious natural
hazard

UK annual expected damages due to flooding
exceed £1 billion
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5.2 million properties (1 in 6) and large Y BB ﬁ‘"“ ‘;‘fml'l‘h\ 3
proportions of the UK’s key infrastructure are by Guardian
at risk (Environment Agency, 2014)

Flooding caused by poor management and floodplain building
Big floods will become more frequent, experts say, because of climate

* Increasing urbanisation = elevated flood risk to firast At )
e ; 25th Nov 2019
people, property and critical infrastructure & theguardian.com
systems

» Social justice — most deprived areas

* Stress on already overburdened drainage are often at highest risk, no insurance,
infrastructure less ability to prepare and adapt




Fluvial
flooding

Source: Tewkesbury, Nov 2012.
David Goddard/Getty Images
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- extreme event
% flooding
| = * Flooding from

intense rainfall

e Surface water /

Too much rain and no
where for it to go

Very hard to predict

Difficult to manage

High risk in cities

Newcastle “Toon
Monsoon” June 2012
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= Met Office State of the UK climate 2018
Future projections:

e wetter winters

e drier summers

* increased
likelihood of more
extreme storm
events and intense

In 2018, average sea-level
around the UK was equal

DEc rainfall leading to
flash flooding
Committee on Climate Change,
o LU | July 2019, Progress in preparing
Ao O for Climate Change: 2019 Report

to Parliament



University of

Nottingham

UK | CHINA | MALAYSIA

November 2009

Trends in UK rainfall

January 2014

December 2015

June 2019

= November 2009
el Rainfall Amount -
skl % Of 1971-2000 Average

P~ January 2014
Rainfall Amount  ~ °
t Offuce

% of 1981-2010 Average

December 2015
Rainfall Amount - -
ad % of 1981-2010 Average

= June 2019

~

;:9 Rainfall Amount

A

- £
o
;

~
38
a

BESIEE
% of Average

A i;%\ i
) 2y
%, =,
» w
L a
,ﬂ.’.f','.' A
o s
& o™
© Cromm copyright © Crown copyrght © Crown copyright c) © Crown copyright

UK rainfall anomaly maps illustrating months that experienced two to three times the long-term average. Source: Met

Office, 2019.

Note that the long-term average in a) refers to the period 1971-2000, and in b-d) refers to the period 1981-2010.

O’Donnell. E. and Thorne, C., (2020) The changing drivers of urban flooding
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Flooding caused by poor management and floodplain building, say exp...
Big floods likely to become more frequent because of climate breakdown

) . -
&’ theguardian.com

Guardian, 12th Nov 2019

Human

Poor management of rural landscape impacting
downstream urban communities

* Intensive animal grazing, short grass,
compacted soil = high runoff

* Peat removal, burning of heather moorland,
coarse draining = nothing to hold water back

* Building on floodplains

* Urban flood defences passing problem
downstream

e Lack of warnings and action (increasing flood
impacts - Fishlake)
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risk knowledge (hazard and risk maps)

prevention (planning)

mitigation

(property-level protection measures)
protection (structural measures)

preparedness for response
(awareness, warning, emergency management)

preparedness for recovery (flood insurance)

Surminski and Thieken (2017), Promoting flood risk reduction: The role of insurance in Germany and England
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Maeslantkering,
Netherlands
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I Notnemm | London without the Thames Barrier during the Dec 2013 tidal surge
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Source:
Environment
Agency




{

.
"~ » e

’ o) ‘" | L P
‘.

|
4

\

.‘

what’ls requ:red isa fu'hdamental change in how we view ood

management, from flood defence where we protect ourselves to one of
resilience, living with and making space for water and the opportunity
to get “more from less” by seeing all forms of water as providing
multiple benefits.”

~.s:'

Commission of Inquiry into flood resilience of the future titled ‘Living with water’, March 2015. All
Party Group for Excellence in the Built Environment, House of Commons, London SW1A 0AA: p. 32.
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Rain garden / swale Green tram tracks
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Water Cycle Streetscape

Condensation

------
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» Working with nature to
manage water and
deliver a range of other
benefits to society, the
economy and the
environment

Urban

- Low Ground:' . ]
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Cond.ensagiqn Evapotranspiration
Evaporation

» Multifunctional
landscape
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» Blue-Green space
connectivity
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i i * Source control
<l 4 ~— Raised planter . .
_— * |nfiltration
storage
* Pre-treatment
e Attenuation
o et o e Retention
Ledge planters _- : >
17 ¢ L) \
Rain event water feature ‘
Stor: - ’
i Pem?::‘:rzt;daoe
Seccelie sornge ot s
(soft)

https://www.ice.org.uk/ICEDevelopmentWebPortal/media/Disciplines-Resources/Case%20Studies/figure-8-typology-suds.jpg



I" University of
r Nottingham |- Portland, Oregon USA — green stormwater management

A GHECY DA Y.
>2000 street bioswales

>600 eco-roofs

Tens of thousands of street trees
Culvert removal

Land acquisition

River and floodplain restoration

‘Grey to Green’ (2008-2013) = S55 million
$1.4 billion ‘Big Pipe’)
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Ecoroof Location in Portland by Building Use (Source: Portland State
University, Portland’s Greenroof information Thinktank (GRiT), and Portland
State University’s Home Ecology Research (HERE) Lab).
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Permeable paving,
water butts and
planters
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Improves water quality ] A
Controlling the Increasing
water at extent and
source, slowing . . T, - = " health of
conveyance, ; Gl
attenuation
_ J
and storage =
reduce flood
K risk N\
Surface
water as an
amenity
Limit flows
entering man- J
made drainage
systems ™
Biological
breakdown
of
sediment
pollutants
J

[ Improves resilience Managing flows above ground ]
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* Improved air quality, e.g. accumulation of SO,,
No, PAHs

* Reduction in noise
* CO, sequestration
* Improved soil quality and nutrient cycling

* Reduced energy consumption, e.g. reducing
conductive heat loss and providing shading,
lowering air temperatures through transpiration

* Reducing urban heat island effect

* Improving water quality
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* Recreation

* Aesthetics

* Amenity
 Wellbeing and

liveability (stress relief,
restorative benefits)

* Encourages community
cohesion, social
interaction

* Physical and mental
health
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Leicester City Council 2018 (https://news.leicester.gov.uk/news-articles/2018/july/ellis-
meadows-thriving-as-new-home-for-nature-1/)

Ellis
Meadows

Parks helpline: 0116 454 1003

www.leicester.gov.uk/parks

7.4 ha of under-used land on the River Soar have
been transformed into a multi-functional Blue-
' Green space that acts as a park, natural area and
: wetland under non-flood condltlons
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Scheme Description

This pilot retrofit SuD5 project was a result of collaboration between the Environment Agency,
Mottingham City Council, Groundwork Greater Nottingham and Severn Trent Water. The construction
phase was completed in May 2013.

The scheme was designed to achieve the following objectives;
 Document and evaluate the design and construction of a2 series of rain gardens within an existing highway
Setting.
= PMaximise surface water interception, attenuation and infiltration.
= Test the effectiveness of rAin gardens in managing surface water from the public highway.
= Encourage participation from Local residents in the design and future management of the rain gardens.

= Evaluate the effectiveness of the scheme as an engagement tool around the sources of urban diffuse pollution
and flood risk.

= Highlight the role that retrofit SuDSs can play in improving the quality and reducing the volume of surface water
flowing to urban watercourses.

https://www.susdrain.org/case-
studies/case studies/greening streets retrofit
rain gardens nottingham.html



https://www.susdrain.org/case-studies/case_studies/greening_streets_retrofit_rain_gardens_nottingham.html
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e My Nottingham (. @  5th Feh 2020 v

~EES . @MyNottingham

We've completed flood alleviation work on Valley Road.
* * Realignment of the river channel

The Blue Green Infrastructure project will lower flood

° 1 H
risk for 160 properties near the Day Brook - New paths for ImprOVEd pUth

dCCessS
Now that the river realignment is complete, landscaping

Work Wil begin I The spring; 88 * Creation of new wildlife habitats
* Improved flood risk management

* Funded by European Regional
Development Fund Flood Defence
Grant in Aid (FDGIiA) and Local Levy

a Sally Longford and Dave Trimble
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Blue-Green infrastructure
can have a significant
impact on local surface
water flood risk but it is
very challenging to
significantly impact on
low probability high
consequence floods at
river catchment scale
using such techniques.
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* Blue-Green + Grey = multiple benefits
* Day-to-day accrual of non-flood benefits

 Multifunctional infrastructure to meet
strategic objectives of different
departments/organisations

* Healthier, happier and resilient
communities

° Extend IIfetlme Of existing grey assets CIRIA https://www.ciria.org/Resources/Free_publications/c738.aspx

* Designing for (safe) exceedance
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Investment in sewer system expansion and treatment
plant upgrades has taken priority over improving the
current sewer system.

Rehabilitation of intra-urban assets is not keeping
pace with deterioration.

For example, Thames Water’s sewer pipes are, on
average, 80 years old

34% are over 100 years old

Thames Water. 2018 PR19 - Appendix 4 - Resilience.
https://corporate.thameswater.co.uk/-/media/Site-Content/Thames-
Water/Corporate/AboutUs/Our-strategies-and-plans/PR19/Appendix-4-Resilience.pdf.

Source: flikr (eutrophication&hypoxia)


https://corporate.thameswater.co.uk/-/media/Site-Content/Thames-Water/Corporate/AboutUs/Our-strategies-and-plans/PR19/Appendix-4-Resilience.pdf
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Benthemplein
; Water Plaza,
= Rotterdam
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Images:
http://www.urbanisten.nl/wp/?po
rtfolio=waterplein-benthemplein
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Governance Biophysical
Partnerships and collaboration Climate change
s : : Modellin
Institutional capacity/expertise g Impacts of climate change
Political leadership Competing priorities Natural hazards Engineering uncertainty
Legislation, regulations Q 4%, .
.\o % 5, @ i .
StlRORy Staridards i \0&- e; © Existing infrastructure
ry Qo < & 2. @?s {go
_ & & % % % ;o
Inter-agency working ©® 5‘0 oofa\ &‘5’ < RS Retro-engineering
; © %"Q 0& JL.OG %
Champions Q(?' T\ 9 B % _
o " Cost %S %, %, Downscaling
Adoption q&"‘ 6“’0& R\ 4 066 °oo@ o climate
4\0‘ oq}" Funding S projections
(¢
¥ 0"\ Perceived ‘novelty’ 2

Population and demographic change
Public preferences  Economic/urban development
Responses to climate change impacts

Culture Education

Socio-political

O’Donnell et al., (2017) Recognising barriers to implementation of Blue-Green infrastructure: a Newcastle case study.
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« Promote multi-functional space and identify, quantify and
monetise the multiple benefits

« Improve education and communication, raise awareness,
community engagement

« Partnership working from the project outset }

« Changes in legislation, regulations, industry standards,
planning guidelines

« Exemplars (examples of best practice, local and international)

J

O’Donnell et al., (2017) Recognising barriers to implementation of Blue-Green infrastructure: a Newcastle case study.
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