Resilient Water Management
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Resilient
Delta Cities

A triple helixnetwork that aims to accelerate
the transition towards safe and sustainable
delta cities worldwide
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Precipitation
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Sea level rise
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River Discharges

Classic water
challenges

Groundwater
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Effects of Climate Change

Lower river discharges in summer Longer periods of heatstress
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More frequent high intensity rain events
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National policy

|

Aanpassen met ambitie

Deltaprogramma 2018

Doorwerken aan een duurzame
en veilige delta

Rotterdam

Climate Change Adaptation Strategy

.‘ ROTTEADAM CUIMATE INITIATIVE
Climate Proof

Municipal policy




A robust system
at the core
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THE AGENDA FOR A WATER SENSITIVE ROTTERDAM ﬂ“

New sponge concepts

Activate private domain _Z (\ Future of sewage network

Y

Increase awareness
Showcase projects
Outreach and communication

watersensitive
Rotterdam

http://www.watersensitiverotterdam.nl/
http://www.urbanisten.nl/wp/?portfolio=water-sensitive-zomerhof-agniese-district




Repairing a disturbed o
water cycle

30% evapotranspiration

40% evapotranspiration

10% run-off

10% surface ‘s

infiltration

25% surface
infiltration

25% soil infiltration 5% soil infiltration
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COLLECTING STORING REUSING

City as a sponge

DE URBANISTEN



CITY AS A SPONGE

NATURAL AND CONSTRUCTED ELEMENTS IN THE CITY CURRENT, TECHNOCRATIC SYSTEM: “PAVE, PIPE, PUMP”
ABSORB WATER & HELP REDUCE RUNOFF:
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FAST RUNOFF

PAVED SURFACES

MORE WATER
EVAPORATES & TRANSPIRES

SUBSURFACE CONVEYANCE
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PROPOSED STRATEGY: DELA STORE DRAI N
SPACE FOR WATER IMPERVIOUS SURFACES PRIVATE / PUBLIC PUBLIC PUBLIC PUBLIC
VEGETATION
PROPERTIES & STREETS SYSTEM OUTSIDE LEVEES

B
| |
| |
| |
| |
| |
| |
| |
|

0 v -
Oog_gav Oo§gg =
O QO ED0 -QOQO S
(=i amﬁo'é”asﬁ
L Bz A 20

CONVEYANCE

PUBLIC SPACE STREET PROFILES RAIN GARDENS RETENTION DETENTION i SYSTEM STORAGE | DISCHARGE

MORE WATER INFILTRATES

‘living with water’ principle

Dutch 4t Water Management memorandum




Public
40%

Private
60%




Private

Social Project Private
Housing Development Homes
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Maeslant storm surge-barfier, protects the city of 1 lutio Prince Willem - Alexander Olympic rowing.course
¥ Rotterdam and'its ports from flooding. v 3

combined with.extensive watérsto Eloating pavilion in former port area.

Potential multifunctional use of“14.
city for water storage, energy and recreation.

. Fagade’gardens an
km2 flat roofs in the afffactiveness of-a:

Benthemplein water square combine$ waier storage with
improyement of the public space.
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Measures designed
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Considering
key values



Change approach of Asset Management

* Understanding added value on a higher level
* |Integrated approach and breaking down silo’s
 Mainstreaming water sensitive solutions

COSTS
BENEFITS

perfermance
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Permeable
Pavement




Permeable
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Non Permeable

Environment
& Health

Accessibility + +
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Accessibility




Public space transformation

http://www.7square-endeavour.nl/EN/
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== Building with nature

J";;->‘

“NASSAUHAVEN

D MALLEGATPARK

SCHIEMOND

MAASHAVEN
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Renewal of inner

city harbours



Urban tidal parks

nature + flood safety + renewal + liveability +
re-use of construction material
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ERDAM CLIMATE INITIATIVE URBANISTEN

Climate Proof
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Multifunctional levee — roof park

—

i

i . ‘_:,_:_. »
; ““5':‘.'! (LR | . X .
: X ’




S




OPPORTUNITIES FOR A SUSTAINABLE
DIFFERENT TYPES OF SUSTAINABLE ROOFS
ROTTERDAM o —
sccmssible end containg & trosd ma of slents.

Rotterdam has a unique roof landscape created by historic events. After the 2nd world
war, a lot of flat roofs have been built ranging from low rise buildings in the harbour to
high rise buildings in the city centre. Rotterdam consists of 14.5 km2 of fiat roofs. All these
roofs — From fiat to inclined and from large to small — offer much more possibilities than

The icipality of wants to citizens to actively use their
rooftops. With joint forces, a colourful and unique roof landscape can arise in Rotterdam.

of vepetaticn. -
B

Fled roufs ave actively used for surpcses such as sponts, parties,
Imeetisgs and recestion.

ook on high e ulbfings are seltable  Roof on high rie bulidings are pleces for
celnbeation asd fun with the skyline &

provide owerview foe husting animais and - scenery.
shelter for prey

with solar

panels or srban wind turbises.

In 3 busy city with a high density, the roof landscape provides space for a multifunctional
use. A ial that be i has in terms of water
storage, cooling and greening the city and generating sustainable energy. The roofs of the
city offer plenty of space to deal with these The roof

is also perfectly suitable for urban activities, such as private terraces and public rooftop
parks.

Foofs o0 high dse buikdings are Mghly  Solid, 200l offer spe
epored 1o wid, esgecially f they ate  theusgh urban agriculiure for sports landscases
erlentad diectly west
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The blue roof reflects the ever casging
fotterdem sy

Rotterdam
Roofscapes

Thete is szece for lange scale roof ecology
i the stoay kgbitica sres of the harbou






=
(C
—
O)
=

Dur







leveren aan Sparta Stadion, 8 m3/u

2. MUW voorzuivering 3. Voordrukbuis
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Participative urban t_ransformation

Voor meer informatie zie www.bosch-slabbers.nl
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Flood risk management using

a resettlement framework
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1st; Explore alternatives to relocation ;=%

If relocation is inevitable, resettlement plan =
should consider: A it A &£
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" Research
example

Livelihood restoration

Access to urban services

Improved quality of infrastructure
Mitigation of negative social impact
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m APPLICATIONS

Sharing |
experience

N
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www.builoiinqwithnatureinfhecitv.com

Building with Nature Design Guideline:




Explo’vringﬁ applfca

Shezidao case
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Global Centre of Excellence on

International cooperation

Adaptation

\~’)



e ey s
Thank you for your attention |

Rotterdam Centre for Resilient Delta Cities
http://rdcrotterdam.com/

Rotterdam Climate Initiative

(i.a. Climate Adaptation Strategy)
http://www.rotterdamclimateinitiative.nl/UK
Rotterdam Resilience Strategy
https://www.resilientrotterdam.nl/en/
Building with nature in the city
http://www.buildingwithnatureinthecity.com/
Supporting Urban Resilience (movie)
https://www.youtube.com/watch?v=P_ tZ5LooGB4
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