r University of
Nottingham

UK | CHINA MALAYSIA

Flood resilience in
an uncertain
future: The role of
Blue-Green
Infrastructure

Dr Emily O’Donnell

www.urbanfloodresilience.ac.uk %' @BlueGreenCities

EPSRC

onee
and skills




University of
Nottingham

UK | CIIINA  MAALKYSIA

Urban flooding is one of the key
global challenges of the 21st
Century

5.2 million properties (England)
and large proportions of the UK’s
key infrastructure are at risk

Annual expected damages
(England and Wales) due to
coastal and river flooding exceed
£1 billion

Social justice — most deprived
areas are often at highest risk,
less ability to prepare and adapt
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https://www.thequardian.com/environment/2019/nov/12/flooding-

caused-by-poor-management-and-floodplain-building

Future flood risk is increased by

climate change, urbanisation,
and ageing infrastructure
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State of the UK climate 2018
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UK rainfall anomaly maps illustrating months that experienced two to three times the long-term average.
Source: Met Office, 2019, and O’'Donnell and Thorne (accepted).

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

Rain garden / swale Pond Wetland
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» Working with nature
to manage water and
deliver a range of
other benefits to
society, the economy
and the environment

» Multi-functional
landscape

» Blue-Green space
connectivity

» Integration with
existing and new
grey infrastructure
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Emily O’'Donnell

Key benefits:

« Water management

« Cooling

« Education

* Improving water quality
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Leicester City Council 2018*

T
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 conditions

Photo credit: Emily O’'Donnell

*https://news.leicester.gov.uk/news-articles/2018/july/ellis-meadows-thriving-as-new-home-for-nature-1/
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Key benefits:

» Connecting people and nature
* Habitats and biodiversity
* Improving accessibility
% » Local food production
* Attractive landscape

.
=

International Design Competition Winner: HALO (Hives, Arcs, Links and Organics)

Developed by Bradley Murphy Design, in collaboration with John Thompson Partnership, Peter Brett
Associates and Sebastien Boyesen.

https://www.landscapeinstitute.org/news/ebbsfleet-design-competition-winner-announced/
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Benthemplein
Water Plaza,
Rotterdam

Ossip-van Duivenbode :

Photo credit: Ossip van Duivenbode
http://www.urbanisten.nl/wp/?portfoli
o=waterplein-benthemplein
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FaSt danﬂﬂutlon r.t.: 2-030+-----223-0‘---- z-oi -----20-50‘-- .curr.m crlt.r'. IIIIIIII Add”ﬂn‘l Criterla
% Imperviousness: 30% 40% 50% 80% Pathways Standard CBA | Adaptiveness Ease of Multiple
............... : Implementation : Benefits
Swales 1 Medium
Water butts ISR SSS
Grey plpe _ _ : :
expanslon 2 Medium Medium Medium
Raingardensbe. . . 1 [ . . | | &+
Swales Swales 3 Medium Medium
Grey plpe Greyplpe | | _ B
expansion expansion 4 Medium Medium Low
Swales 5 Medium Medium Medium
Ralngardens < :
P :
Current Water butte < e;::nﬂz: 6 Medium Medium Medium
Grey plpe Greyplpe | | . . T
e,p:n2|gn e,p:n‘;zn 7 Medium Low i Medium Low
Swales Swales Ralngardens Medium -
Grey pipe Grey pipe Grey pipe : 5 .
Expanslon expansion expanslon 9 Medium Low Medium None

> Designing optimal solutions in public spaces
O'Donnell et al., (2019) gning op 2 P

Blue-Green Systems



mi Unlversity of
A Nottingham

xommew | Barriers to Blue-Green Infrastructure

Governance Biophysical
Partnerships and cellaberation Climate change
Medelling
Institutional capaclty/expertise Impacts of climate change
Pelitical leadership Competing prioritles Natural hazards Englneering uncertalnty
Leglslation, regulations 470/,
RN %, 2,
& % I ExlIsting Infrastructure

Statutory standards Qv & SN
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Inter-agency working ¢ & & @ . & Retro-engineering
\.0 o ° d,é\ % 435
Champlens & 9 25 %,
N » Cost %, % S Dewnscaling
S N\ “, 4)0 %
Adoptlon & N R <. o 0 © climate
A NP Funding S, &
\ﬂo‘ & 2y, projectlons

f-}'e' 0“‘ Perceived ‘novelty’ €

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

Urban Water Journal
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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)
Urban Water Journal
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