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We are truly global. From some 90 offices worldwide
more than 15,000 planners, designers, engineers and
consultants deliver innovative projects around the globe.
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| In 2013, the Rockefeller Foundation pledged US$100M to enable at least A : 2013 saw the highest recorded number of billion-dollar weather disasters
100 cities around the world to hire resilience officers to improve response — . in history. Out of the 261 weather-related disasters that year, 41 caused at
| to climate change and other shocks. —Philanthropy News Digast, Thirtaan New g « least $1bn in damage, with flooding causing a large portion of the losses.
T —Brian Kahn, By ir , Climate
| —

Central (2014)

P

| Brazil is ‘blessed’ with 1/8 of the world's freshwater, but its natural disaster I A study on The of
rmonitoring service estimates that Sao Paulo’s main reservoir could run dry y Asia i that under by
within the next year. The water utility has already lowered pressure in || mangrove losses would account for roughly US$2.2bn in foregone annual
the system to reduce flow. —New York Times Online (16 February 2015) | benefits by 2050. —UNEP et al (12 October 2013).

and Biodiversity (TEEB) in

According to research by the United Nations Environment Program (UNEP), o e | =

every year, lakes, rivers, and deltas take in pollution that is equivalent to S If the 10tn litres of treated water that leaks from US infrastructure each year -
the weight of the entire human population — nearly 7bn people. v _ ended up in New York Gity, a 298-foot deep flood would enguif Manhattan.
—UNEP, Clearing The Waters Report (2010) J | —Canter for Neighborhood Technology, The Case for Fixing Leaks Report (2013)




Integrated
water cycle

Wastewater

Flooding

What is Design with Water?

A

To

Innovative Framework across the water cycle that can be applie
to masterplanningnd design of cities, neighborhoods and
buildings

Placing water at the center of the urban design process
Concept for water resilience using green and blue thinking
Through an assessment, water strategies are assessed against

multiple secondary benefits
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Flooding in China

A Record breaking with maximum 460mm
rainfall fell on 21 July 2012

A Some 57,000 people evacuated, more than
1.6M people affected

A Killed 79 people
A Damaged 8,200 homes
A 10B RMB economic loss ($1.45 billion)
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Flooding in China

For example in Hebel Province:

A Economic Loss: 51.4B RMB
($7.5bn)

A Affected Population: 9.2M

A Death:167

A Missing Persons:108

ARUP
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Drought in China

For example in Inner Mongolia:

A Economic Loss: 15.0B RMB
($2.2bn)

A Affected Population: 612,300

A Livestock Affected: 4.5M

A Corps Affected Area: 2.8M ha
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Urbanization in China

Urbanization rate (%)
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By 2030, 60% of

people in China will
live In cities. 25 of the

worl dos

cities will be in China.
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14 Urbanization in the Yangtze Delta Region ARUP
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Chi

naos urban popul ation wi |l |
decade.’/5 cities with populations of 4 millioare needed

é. and by over 400CGitiemihebded o n
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NnWe need to -Id(@diti«%ithatatusaklyonge
accumul ate, filter and puri fy r
Xi Jinping, 2013
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Sponge Cities Objectives

Create investment
opportunities Iin
Infrastructure upgrading
engineering projects a
new technologies

Reduce economic loss
due to urban flooding

Boost / ma i

GDP target growth rate
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President Xi Jinping delivered a key note
speech during the China Central
Government Urbanization Meeting on 12
December 2013romoting sponge citas
one of the National Major Development

Strategies.

@
2013 2014

The China State Councilsued the Trial Versioo f

Sponge Cityi Establishment of Low Impact Development Drainage System

on 22 Octobher 2014.

Ministry of Finance, Ministry of Housing

and UrbarRural Development and

Ministry of Water Resources announced on
20 January 2015 that the=ntral

Government will provide financial support
to the Apil ot sponge
works.

@
2015

nTechni cal Gui del i ne

16 cities were selected as
the 15t batch pilot citiedn
April 2015.

cityo c¢
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APerformance Evaluat iComsCrriutceriioan f(olrm I Siponri/ge sCiotny 0 v
by Ministry of Housing and UrbaRural Development on 16 July 2015.

Instructions from China State Council Officeioricu i del I nes for Sponge ¢l tvy
was issued on 11 October 2015.

AnTemporary Sponge Ciwasyssued by Mimistryioff Gui del | nes
Housing and UrbafRural Development on 18 March 2016.

@ l @
2015 1 2016 2017

14 extra cities were selected as the
2ndhatch pilot citiedn April 2016.

ATechni cal Gui deiline for ghger' ment?flﬁ)ntof
Establishment of Low Impact Development | es?b r??l ¢l ('jez ©
Drainage Systemm For mal Ver si on) o Roar g urparl Neoging,

prob ems was flrst
included in the?remier
LiKe qi &enyd s

APractice Noton Devel oping Hydraulic | @PEa& Vet ure for Sp
was issued by Ministry of Water Resources on 13 August 2015. Report on 5 March 2017.

2 ARUP

by Ministry of Housing and UrbaRural
Development on 22 October 2015.




Development Target National Target

By 2020 By 2030
To st infiltrat g 20% of the urban areas will 80% of the urban areas will
053 %eo/ |nf| rate 6}{” achieve the 70% storage, achieve the 70% storage,
reuseszobot rainwater infiltration and reuse target infiltration and reuse target

on-site.

2 Sponge Cities | Targets ARUP



Pilot Cities
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Sponge City | Investment on Pilot Cities

A The ambitious project is beirig (15-20%), local government
and the private sector.

A The central government is givimgich city 400m yuan ($58M) a ydar the

A The majority of funds are still expected to be raised by local municipalities. The
commitment of funding from local municipalities is one of basic preconditions to appl
for a sponge city project.

A In return, 20% of the chosen cities to a sponge city standard by 202C
and 80% by 2030.

ARUP
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Sponge City | Investment on Pilot Cities

Investment Type
ACentr al Government wi | | provi de
A Other private investment funding, e.g. PPP, franchise.

Investment in Pilot Sponge Cities

ACentral Government wi Fl4bipian ®@MB edhae
16 pilot cities (depending on scale of the city).
ATotal investment for the 16 pi l

Fund and other funding sources) are expected to riezch
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Wales, United Kingdom
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Llanelli Rainscape

AThe Cambrian catchment has a population
of 4,500 and is located Idanelli, South
Wales.

AThe CSO discharges approximately 52
times per year into theoughorEstuary, a
designated Shellfish Water.

AThe National EnvironmerRrogramme

(NEP) placed a requirement to significantly
reduce to only 10 by March 2020.

Protected Shellfish Waters, EA

ARUP



Llanelli Rainscape

A To meet this targdd R CymruWelsh
Water implemented a £7.9m catchment
wide surface water removal and sustainable

drainage system$(UDS solution (£114m
total).

A Arup and Morgan Sindall have delivered
this work as part of
Delivery Alliance, closely engaging
Carmarthenshire County Council, Natural
Resources Wales and customers.
Construction began in November 2015 and
completion was in 2017.
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Fig2  Cambrian North Basin artists impression
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Pre AMP5 (Storm Callum Flood Volumes > 20m’)

P ost AM"% (Stérin Callum Flood Volumes > 26m5) i :
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2 Llanelli Rainscap¢ Wales, UK ARUP



