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Top 5 Global Risks in Terms of Impact
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THE NEED TO ADDRESS WATER
CHALLENGES IS GREATER THAN EVER, BUT
SO IS THE OPPORTUNITY TO REDISCOVER
THE POSITIVE ROLE OF WATER: ITS
POTENTIAL TO SHAPE A SUCCESSFUL,
RESILIENT AND SUSTAINABLE CITY.

The Living with Water Partnership
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East Riding of Yorkshire Council . -~

Yorkshire Water

Environment Agency < M

T, " o ——



ARUP

NATUSE A0
SOLUTIONS FOR WATER




ARUP

Design with Water; Integrated, Catchment Scale, Systems View
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Design with Water; Unpacking each of the dimensions

m Catchment interventions  Multiple benefits ~ Specialist services  Partnership delivery  Project library

Overview Catchment interventions BUIITIETNEHEN Specialist services  Partnership deli

Place and Climate
Health and En
community cha 5 ergy Habi
"ae wellbeing and carbon biodlitvaetr::l; :;:g a';xd Economy Flooding Wastewat o
ulture er ater

Habitat and biodiversity

By aligning with, a Delj
- > clivery of new and improv .
i x R : mmproved habit 3 ;
Ny 1 v ; e 1tat C p
Ll ’r‘onm‘e' tal dri Place and Climate Health and Energy Habitat and Food and Economy infrastructure networks rovision for s through making space for water within green
the water zj\'cle can community change wellbeing and carbon biodiversity agriculture illlpro\il ; s P 15101 for natural treatment of water and waste ¢ &
‘ing water quality. undertaking river/ vastewater,
Spiing S0 s 1g river/wetland and i .
wildlife : e 2 and coastal restora eati
corridors and provision of woodland, green roofs and walls B
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Access to and engagement with water can play a significant role in creating
Dbetter places with a strong sense of identity. Making space for water can open
up and reconnect people and places. Water is an integrator which can facilitate

partnership and collaboration.
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Design with Water

Thoughts on some (6)
key principles for
Designing with Water
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Design with Water

“Fantastic paths and
regeneration. Loop River
Park is a real success too, my
son... really enjoyed following
the river and crossing bridges.
We will definitely be more
active using these local trails

to get about.”

Caroline Ibrahim, local resident
(Facebook)

Supports human-wellbeing and natural
systems; human centred design,
community engagement, co-creation

Connswater Community Greenway
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EXPLORING A HEALTH-LED APPROACH TO PLACE

Generating ideas to enhance and develop health & wellbeing assets

EXPLORING A NEALTH-LED ABPROACH TO PLACE

Health and Wellbeing
Asset Framework

11

s
£ ies AR
o THE UM O

aaeaTeR T
exeRoISEr

WORKSHOF

Title: 1000 DI ITAL

Visualisation

;ﬁ@

@

LT oo
Parmers
N
\» M“"“‘W' (,\ﬁp‘tj't/ -
Title: AeTVé LovpP

Visualisation

Partners

2 /.
P CompnuN Ty 4ARDEN/LANG 4200

b Surp owNpLs //1-0}113;/_,?

b Eaids + (awrdngID#

=

SAFE pesS

s T FRIE "
I

r/\md\‘w et
Wae

WOKRSNON EAEMCISE: CREATER THAN THE UM OF 118 FANTE

Title: Circles g Suppet

Visuadixation

Shay

-l

wi Fi

P -

18 paRTR

Title: 2L

e learew§

= -
Viswalisorion z

dshitl 4 |

Shore deseription Kew asseors

Nt Ghwro INFLR ST CTUCE
v TRer PLANTING + M|
Mors on A Depdep
Lop fredipd T AecA,
Lkt T Neo  1VE,
Ihk-/:r 4 OHER. OafTig
ATLeTT.  chep B¢ oife
rLe TP APfes. T
wenees, c9esTI, Firsiv
NS+ FEEFE Liprns

WITH  fotipn PRES (w1 8inery
+ cuofs TO CITY CeiafeiT RASTZ
BeeaRT VP The ‘Geezn DETCET’

Timeline Cost
. =

H 4 H

& H

Ploces

ARUP

! "

Short description

+ Counsan viny 4 Welkiny
© doSuppoct adutts
1o wsprve thoir
citauiStans
. locat
g tucted aduli
Who cau W a peisan
when Doy ase pdering
auploguent ap*
« Capagil e

Key assets

R
£ o
ool el 3

e g0 ST
ows Yo Sete—

Qreess

Short description

Yooy

orved) by ¥
o %
) cropaundy

o ers

Mﬁf“ﬁ,&f&‘*
o gl

o o Wl RGRET

L Grgomm;.’-i‘”

F o8 oatran

etineje Wg;
plde /7

\
Eidst |
B Grced-




ARUP

Design with Water

Is guided by systems thinking; system
led approach, systems of systems

Cities are made up of different systems and these
interact with each other in a system of systems
way. One of the primary systems is the water
system ie the water cycle. The scale of this system
IS not the city boundary but rather the catchment
or catchments the city may depend on for water.
It is therefore fundamentally importance to
understand who is responsible for each part of
the water cycle.
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The City Water Resilience Approach (CWRA) responds to a
demand for innovative approaches and tools that help cities

build water resilience at the urban scale. The CWRA was
developed to help cities grow their capacity to provide high R R R
quality water resources for all residents, to protect them )

T, %9*4?@0 %a%:%@i'
from water-related hazards, and to connect them through

0% 24 Empowered
2,05 s, %, i
B, ) communities
i, SO
Yy ", 3

water-based transportation networks (‘“provide, protect, i,
connect”).

2,
“a,, s
ey o, i
T 5
% g e,
Y ”"’9@(,
e, o oy
L
2 e 3
Oy ,,%":mp,,h‘nt 5
Lyt 3
s 2100 £

Dimensions of Resilience

o of
prseminee
“ccuiohs &
- . snfareemert
5 = an end e
ce Eraum graenrceit SEMvices to £ ,% 2 Effective 'F%im;r water service grovision
vater huzyrg g2 5% argund guaity
g
z 2 B
s 5 £
Peovision of safe 8@ - Enforeement of design guidelines and
drinking water () 2 construction standards for witer infrestructure
23
s & z
- R
. - 2 g 5 3
o norcene
eim SEPVICES £ g2 ol fang s,
* Plannin g an d Finance U iy - I T
" 8 ot
e 0 Ty
gy S e decis; Ciry
[ ] o alfordP Lo e O ki oAy
nrrastructure an COoSystems e .
aon £ 3
At =3 o
st e £ iy
- wonr ert 3 e o A
® e T g " & P Rl
ealth and Wellbeing .
RS o 5 iy
. P ™ R oy oy Wongy ey,
W Sy
Leadershi P an d Strategy i T,
o e Byt Tty o,
Prope & o by, "0
e 2, e,
oG iy, ey,
o . o5 e
T Yo, oy
W g by,
0 % g i,
S I S Etfoctive Disaster %% ) '
EE e & Ay Y O, i, e i
R B FE b l8sponse and Recov® EA ", N
3 s s Y AR 4y,
85 %% A% AE B
1% 2% e B %,
am «n 6 4B %% Ha Db A
f7 23 B2 Ry = wER A %
TR T EETE CY
=0 23 ] 2% 2% B% %, %,
R T 5 RE %% o %,
$5Z%ih %R 8% AR R M
g3 2 5% 1% 3% e %, K
= B2 =k 2% %% 6 Y
e ER: e 3% %% 5.5 %
- 5% 23 e BR %R %
iz 3z 25 5 E 2% X
g -] o3 % I %
3 g %% 3R RS &
E H EH &

13



CAPAC\T ¢

CATCRMENT

 ———— —

allisay

Water Qualty

Integrated

Baseline analysis,
challenges, trends

Water cycle
interventions

® -
7
® /
i ®
/
N f‘/ °
T ¢
//
/
0 =<
@
[ ]
®
[ ]
[ ]
Land use
compatibility

Plausible future
scenarios

B g % C
. /River bank . | )
{ plandinq;stratépy ]

'l =

Sub-catchment -
3 1 A
ec Io&caiftratggy Baishiyi
! d
F @ v S _» £
Nk
LjaojiagouR ervoir

Regenerative design
priorities

14

ARUP

Conservation

Peri-Urban
Woodland
Isolated

Urban
Rural agriculture

;

“Soft” / green flood
defenses

Blue-green
corridors

Rural natural flood management
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Design with Water

Leverages digital technology; accessible
platforms, enabling asset sharing, new
Insights

Shanghai water masterplan achieved savings at
concept stage through the use of blue and

green infrastructure (vegetation, temporary
surface water storage) to reduce the scale of
residual grey infrastructure (tunnels, pumps etc).
This is implementing the principle of sponge
cities at scale.
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Our approach ARUP
Digital methodology

rural_building

productive_vegetation
17%
rural_natural

41%

General Categories

Other
16.6 thousand km2 N 01%
urban_unproductive
06%
urban_infrastructure
, 03%

urban_building
20%

Earth Observation data Deep learning model to Summary web dashboard
Local environmental data identify city land uses for easy and collaborative

nature-based solutions (NBS) to

City drainage asset and planning data address city drainage challenges

Design standards

16
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Our approach

|dentification of relevant typologies

17
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Arup, NVIDIA and DigitalGlobe explored machine learning potential to evaluate the performance of natural flood management schemes. We have successfully developed
multiple deep learning based systems that provide map data on land use and object identification at a higher resolution than other datasets that are currently available.
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Design with Water

Delivers holistic urban planning; design
for resilience, water as a catalyst, blue
green

“A new generation of infrastructure projects is
necessary to achieve development goals,
including water security, disaster risk reduction,
poverty alleviation, and resilience to climate
change.

Strategically combining green and gray
infrastructure to lower costs and improve
resiliency can help tackle the looming financial
and environmental crisis facing global
infrastructure systems.”
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World Bank, Integrating Green and Grey




Leeds, UK Flood Alleviation Scheme
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Case Study: New York City

Office of Green Infrastructure
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Green Infrastructure below the viaduct

2« Under The Elevated | Sunset Park, Brooklyn
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Green infrastructure... transforming waterfronts

Che New Aork Times

A Queens Park Opens, Already a Storm Survivor

R

By DAVID W. DUNLAP Published: September 4, 2013
T'he Hunters Pomnt South Waterfront Park i Queens opened on Aug. 28. It had already survived Hurmcane Sandy
Construction of the 5.5-acre park was well along last October when the storm hit. Surging waters iummersed much of the
project, including the central green, a 52.200-square-foot bowl formed by a berm of natural grass wrapping around a flat
playing surface of synthetic turf

This whole area had four feet of standing water,” recalled Michael Manfred: of the architectural firm WeissManfred:

Hunters Point South | Queens, NY 25
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Design with Water

Works in partnership; early
engagement, delivering shared assets &
optimising investment

The transformation of a flood prevention area into
an award winning, multi-use community space and
wetland park was achieved through partnership
working. Arup along with the Environment Agency,
The Land Trust, London Development Agency, and
London Borough of Barking and Dagenham
reinvigorated the space to create 53 hectares of
wetland park for the local community.

Partnership delivery

1. Understand the water cycle at catchment scale

¥
2. Align with other drivers and development needs @7; ;
- ¥
O . Identify partners and understand their priorities \ e —
-— 7 —-— -—
e
_ A 4
4. Build a shared case for investment and action )

5. Delivery. maintenance, evaluation, feedback




Need to understand governance across the
water cycle.

A collaborative effort between Arup and the Stockholm
International Water Institute (SIWI1), and funded by the
Resilience Shift, the OurWater tool addresses the need
for improved water governance through coordination
and knowledge-sharing between actors working in the

water system.
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Other Partners

HEALTH & WELLBEING

INFRASTRUCTURE

Other Partners

vm\u\'a\ Environrne,n "

SHARED
OUTCOMES

DEFINING SHARED VALUE
Shared Value is found at the nexus of business
opportunities, corporate assets, and social needs.

Shared Value
Opportunity

Social Need

Business
Opportunities

Corporate Assets
and Expertise

Source: Shared Value Initiative



ARUP

Design with Water

©  Understands the full value of water;
recognition and valuation of wider
benefits

Economic

Matural

Social

Inclosion and
Daversity
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The multiple benefits of SuDS...
(ssessed over an anticipated 50 year period)

CIRIA The Multiple Benefits of SuDS
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Cities Alive: Rethinking green infrastructure

Cities Alive looks at how we can D : : ~ - e~ | ‘) o
build nature into our urban systems S G @ e ’ ﬁq D - & U “c O ° o
at all scales through high quality e B Rt B b Be B Ere B B

landscape design, via new === S Eo= B e e B
development or retrofitting through a — | |

green infrastructure design approach. | “‘ \B “* § Ca) € @ 2 @
&€ ’ w“’ -

The publication analyses existing research and - ' e T ' L
trends in landscape design, drawing out key TRems - : = = = £
elements which can help deal with rapidly rising
urban populations, mitigate climate change and
produce integrated solutions.

It shows how the creation of a linked ‘city
ecosystem’ encompassing parks and open spaces;
urban trees, streets, squares; woodland and
waterways can help create healthier, safer and
more prosperous cities. To realise this vision,
green infrastructure has to now take a more
influential role in the planning and design of
cities and urban environments.

32
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