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So what is a Blue-Green City?

http://en.wikipedia.org/wiki/Blue-Green Cities

¢
Blue-Green Cities

From Wikipadia, the fres sncyclopadin

Blme—Creen Cilies aim i recr=ate 3 mroally onenfed water cycle while conmbume o the amensty of the oty by brmeine
WakeT murageTert and preen ifstocnre togsther. ' This i achieved by conhinine and protecting the hyirlbgical and
ecological values of the urbam hndscape while providing resiient and adapthe measures to deal with fisod events. Blis-
Green Cifies (Tifpc/mww hinegresns fies ac 1k} peneryie 3 puitrode of smrommental ecolosral. soco-omral and
economic benefis 2] The imovatie Bie-Green approach io watker managsment i the cify aims o satisfy the demmrrs of
han dramags and plomng v coherent and megrated simieges, amd phoes vake on the comecton and inferaction
between bine and preen assaes B
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Background

Hine-Green Cities aim o reimmodire the manml waier cyce imo whan emvimoments and provide efecime measmes o
memzs vl (e, coastal, and pheval (ban needf or sorfice water) fioodine 1]
The mahxal water cycle & chamciensed by hish envaporaton, a hish e of
infiration, and low sorfice rmo 1Y This npically oonas o nmal areas with
anmdamt permeatle surfces (soiks, preen space), rees and veee@ton, and
narmal meandarne water comrses. In conimst, i most irhan emvionments there £
muore surface nendf kess millmateo ard less evaparation. Green and bie spaces
are often dEconrected . The ok of mfliration i orban epvimmments weny radoce
the ammmt of sromdwater, which can have sisnificant mpications i some cifies
that experiance drousht. Tn urban emvironments warer is quickly tmmsported over
hmbh:mﬂmmmmﬁemmm

rediected underpround imo a petwork of ppes and sewers. Howeser, these
camentneal systene | grey’ Dfastruchre) mry not be sustainable, partoulrdy o
It of potemil finrs cneie change. They many be bishly expensive and hok
oy of the nuitiple benaefis associted with Bine-Green mffastracore.

Land plamming and engmeering desin approaches i Ble-Green Cities amm to be
oot efiectie, reslient, adaptable, and belp netizacs azainst fnure chmate chanse.
whik minvising emvironmena)] degradation and mproving sesthetic and
recreational appeal Key fmrtions in Ble-Green Ciies nelude protecting nanral
systenE and restorne moral driape chamek . mimickig pre- development
Inydraln gy, reducine mperviveness, and Dereasig nfirtion, Sxfce sorage and
the use of waker retentive phees M A key fictor & ierfiking the biue and green
assets o create Bie-Green comiders fhrough fhe when environment Pl

Hine-Green Cities fromx the holistic approach and amm for interdsc i ivery coopemton D waier manazemen, whan desimn,
and bndscape phming, Communty understaindme, iiemction and awobement o the eveltion of Bie-Green desizn are
acthel proooed. Ble-Green Cities typically Icorporate susimble iwban drainage systems (SUDS), a temmused in e
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Consparison of Inydrologic (water
cych) and envronreemial

{MiTesncaps) atrivees
comwatiozal (opper) and Bhe-Crom
Cities.
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TUmited Emgdom, knomn as water-sensitfive whan design (WSUL) m Aostrala, and ow-impact developoent or best
e e practice (BMP) n the Uied Sties. Green nifastrocore is abe a em that & wsed to defie many of te
Dfasmuchre components for fisod rek mam zement in Bine-Green Chies.

Blue-Green Infrastructure Components

Many infastrocre components and common practices may be enpleved when plhmins and developing a Bioe- Green City,
in e with the specific water namapement objecties. The primany finctiore of tese conpoents cbds waler taT=E:,
waver treatment, detention and mfliration, comeyance and svapoamspiraton. In most casss, the components sarve several
fimctions.

= Bioretention sysems
Bior=tention swalks
Swakes and buffer sxips
Siorap= pords and hkes
Conirolled storaze areas, e.F car parks, recreationa areas, ommor roads,
plvines fielis. parklmd ard hard sending in schenl plyvermrds and
ihustrial areas
Sand fikers and infiration trenches
Pameabk paving
Faim mrdere
Greenmoofs and geen wals
Sirest phomng
Siream and mver restomtion
De-camalisation of rver comidors and re-meraduction of meandars
Constructed wethnds
Flood rek memazervent conponents i Blie-Green Cites are part of a wider conplex “system of systene™ proviine viml
services for whan commmies. The phyvsical ierfices can be macked by folivwne finod pattways w the diferent £anxes,
as wel a: phored Dieractions betmeen urhan stormawatsr ard sreen nfasmachre Soiies. Key bamiers fo efeche

iplemeniation of Blue-Gresn niastuciore can anss if phonne processes and wider whan system desizn and whan
rerewal progrmes are ot il nfegmeed H

B
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Benefits associated with Blue-Green Cities

A wide mnge of emvironmental, ecalogical, economer and socio-culroral bensdits ars directy and mdvecty rehed o the
enfanced fiood risk maragemens that will acone o Blue-Green Cies. Moy bensfifs can be uilised durng tmes of oo
fiood, prmg Blie-Green Ciies a conpetitive edze over otherwize conpamble, comentom] cites. The benefis incinds;

n climaie chares adaptation and mtizaton

n reducton of the wrban heat island effect

u hefter memazement of siomwwansr and water sumply

»  carbon reduction mirEAtion

= improved air quality

» irreassd bindhersiy (nchding the reimroduction and propagation of
AE species)

n labiar enbancemens

n water poluton comirol

u public amenity (recr=ationa] water use, pags and recreation srourds,
einre)

u ouliural services (health and well-being of citizens, assthetics, spariual)

= education

A photograph of 2 siraam
anhon: amant project in Portbmd, ‘e

COregon, to promote wikdife hnbiats
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http://en.wikipedia.org/wiki/Blue-Green_Cities
http://en.wikipedia.org/wiki/Blue-Green_Cities
http://en.wikipedia.org/wiki/Blue-Green_Cities
http://en.wikipedia.org/wiki/Blue-Green_Cities

N, So whatis a Blue- City?

Blue-Green Cities aim to recreate a
naturally oriented water cycle while
contributing to the amenity of the
city by bringing water management
and green infrastructure together .

1. Hoyer, J., Dickhaut, W., Kronawitter, L. and Weber B. 2011. Water
Sensitive Urban Design. Jovis, University of Hamburg.



http://en.wikipedia.org/wiki/Water_cycle
http://en.wikipedia.org/wiki/Water_management
http://en.wikipedia.org/wiki/Green_infrastructure

Blue-Green Research Aim

Develop and rigorously evaluate
strategies for managing flood risk
that deliver multiple benefits
as part of
urban planning and renewal
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J4MS,
Edinburgh

Case Study City:
Newcastle

Wortley Beck,
Leeds

T-l;e Dings, -
Bristol




International Collaborations

Ningbo, China

Portland, Oregon
Elus-Green Cities are working with: Elus-Green Cities are working with Ningbo academics
. James Gnffiths, David Higgitt, Faith Chan and Odette Paramor

WASHINGTON STATE

Wumn UL NIVERSITY
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WP1 Communications and Uncertainty

!

WP2

a. Flood simulation

b. Sediment, morphology

and habitats

c. Behavioural responses

|

WP4
Evaluation
and
synthesis of
benefits
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1. Uncertainty
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2a. Flood Inundation — CityCAT and Tuflow

Time: 51 mins
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Water depth map of Ouseburn catchment (area = 120km?, cell size = 2m,
cells = 30million). Storm event = 60 minutes, 100-year return period




2b. Sediment, morphology, habitats

* Sediment transport and debris dynamics in urban drainage
networks

* Risks and benefits of using Grey versus Blue-Green infrastructure
 Risks and benefits of stream restoration in urban watercourses
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2c¢. Individual and Community
Attitudes, Behaviours and Preferences

ST
NICHOLAS
HOUSE
BRISTOL

The Dings, Bristol (above), @Bristol (top-right), St
Nicholas House, Bristol (bottom right)




3. FRM

WATER SUPPLY
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4. Synthesis and Evaluation of benefits

Multi-criteria analysis and evaluation of functions and benefits of
Blue-Green infrastructure as part of integrated Urban FRM

e Systems of Grey and Blue-Green
Infrastructure

_& * Relative significance of benefits in
. context specific locations

| * Ratings for Urban Context and
Stakeholder Values & Preferences

* Recommendations on design
standards to enhance significant
flood and non-flood benefits

* Close link to CIRIA Project RP993




Designing for exceedance: the three point approach

Blue
A Condition

2. If extreme flooding
occurs infrastructure /

Danger to facilitates managed
urban conveyance

life and

Costs

Cdd

structures and storage.
1. FRM infrastructure
provides required
Damage level of service for
flood defence.

3. Green infrastructure
and spaces used on a

daily basis by
communities and
ecosystems. ‘l’
Green
0,1 1 10 100 1000
Flood Return Period Condition

Fratini et al.,(2012) Three Points Approach (3PA) for urban flood risk management.




5. Demonstration BEElEtE;
Engagement &

Case Study / Buy-in: LAA

Model current
and future
flooding

Establish
attitudes,
behaviours,
preferences

Develop B-G Evaluate
flood risk benefits of
management B-G Flood Risk
strategies Management



Nottingham PhD Studentship — Shaun Maskrey
Participatory modelling using Bayesian networks
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Completed Restoration Project

Upcoming Restoration Project Areas

Johnson Creek Watershed
Restoration Target Areas

City of Portland
Environmental Services




Locations:

Hebden Bridge - West Yorkshire
East Lents - Portland, Oregon
Objectives:

Ensure take up of local stakeholder knowledges,
particularly about flooding and social processes in flood

modelling and flood risk management

Establish the potential for achieving this through a
participatory approach that facilitates co-production of
knowledge by building a Bayesian Belief network




Clean Water for All (CWfA) 2014
UK+US collaboration
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Topic 1 Climate change and flood risk: understanding and communicating risk and uncertainty
Thorne, Ozawa, Lawson, Hamlin, Chan, Smith

CWfA

Topic 3 Sediment, contaminants,
morphology and riparian

restoration ‘

Yeakley, Arthur, Mant, Morse,
Flood simulation Allen, Fisher de Leon, Terrell

Wright, Chang, Ahilan, t
Grabowski, Sleigh
ﬂ Topic 4 Community perceptions:
the social dynamic

Lamond, Morzillo, Everett, Matsler, —
Chan

Topic 2 Runoff and

multiple benefits of Blue-Green

Topic 5 System interactions and
Infrastructure
Fenner, Arthur, Netusil, Hoang, Jarrad




Delivering and Evaluating Multiple |
Flood Risk Benefits in Blue-Green Cities
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