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BENMNRSETEN Context for Ada otation.

S1%Z{k Climate change:

- [&MEEHKX Increase rainfall intensity
- HB#¥S Increase in temperature

- BYMEHAS Sealevel rise

«  (F21#EZ%) (Increase in drought)

A AFEHE K H L FHTE
Continuous population growth and urbanization
- THFERARNKESE Land use change leading to
o BIERDFFIRIEM
Reduced infiltration and increased runoff
o TR BN E A
Increased urban heat island effect
« K=K Increased water demand
o =M™ TR Land subsidence in delta cities

ARSI ERE MRS => #F

Cities designed for current or past conditions => retrofitting
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Urban Nature based solutions — Sponge cities

W B A AARNERG ERIEELIEA SRR B R A RSN EEMER
Urban Nature-based solutions (NBS) refers to the sustainable management and
use of nature (e.g. Green Infrastructure) for tackling societal challenges.

- BNMWSEEMN Effective in climate adaptation
- ZRSMIFIER Additional benefits
- REFERMINEE Adding function to green

e B AR 4 TR AR T

In practice both soft and hard engineering solutions.
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& A Minimizing: R At Maximizing:

— 3tk Flooding - BEM / WhER
- ##/[N 77 Heat stress Livability / urban regeneration
- F2 Drought - f#RB&E Health potential

- AREMAF &R Sustainable
economic development

AITHRHHRSIRENE S TRZMEHERE:

In existing cities climate adaptation involves many stakeholders:

Blan: W RXE, SKHOKERT], EEERT], SWiRItE, MBFLE,
BEill, FEF

E.g. urban planners, drainage departments, road department, landscape
designers, project developers, housing corporations, etc.

HEERFIFHEXEEEN—ERS
Co-creation as part of stakeholder engagement
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ENHBI TR The Adaptation Support Tool:

thEnFlzmMExE ( WmAKIE, SKHPKERT], BiE™, WiRitE, mMEFLE, B
i, F3F)

Assist stakeholders (urban planners, drainage departments, municipalities, landscape
designers, project developers, housing corporations, etc.)

EMRSEIEFES in the process of decision making and

RE—MEARIE IR E A

enabling a collaborative design process towards more resilient cities.
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GNEMTANA FHERRT
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Y T :
AST in the adaptation process |

(1B1Z >4
Problem analysis
&% Exposure
XBE Risk
- KA, BREHE
B FF
Hydraulic, Heat
\_Stress model, ...

\

?’"f%'?L_F" RIN
Exploring
adaptation
options

- BRI TR
AST

e
vkl
Detailed effect
analysis of adaptation
measures

KA, BN HEREIESE

- Hydraulic, Heatstress

kmodel, p
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BEMNIEEIT AR 2.0

HPFHE

AST 2.0 - User interface

= Adaptation Support Tool 2.0
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Applied Measures
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Climate

N Storage capacity:

Heat reduction:

Return time factor:

Evapotranspiration:
-

| Groundwater recharge:

Cool areas:

Water quality

Nutrient reduction:
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y‘ &\ | Adsorbing pollutants:
@ ?“ Pathogens reduction:
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Cost

Construction:

Maintenance:
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= Adaptation Support Tool 2.0

Ditches Bioswale (with
drainage)
2 5
2 858
LEARN MORE m
Hollow roads s+ Water square

2R

R

Adding trees to
streetscape

28

Urban agriculture

28

Porous pavements

2 4

Decentral
Separator for road
runoff treatment
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Results =i

Climate

Storage capacity:

Heat reduction:

Return time factor:

Evapotranspiration:
-

Groundwater recharge:

Cool areas:

Water quality

Nutrient reduction:

Adsorbing pollutants:

Pathogens reduction:

Cost

Construction:

Maintenance:
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ENHFEITE 2.0 - 70ERMNES &
AST 2.0 -70 Adatatlon measures

3
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© Floating wetland
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Bioswale (with drainage)

Pluvial flooding Drought Heatstress

A bioswale is a ditch with vegetation, a porous bottom and below that a layer of
gravel, packed in geotextile with an infiltration pipe/drainpipe. It allows rainwater
storage, infiltration and transport while helping to enhance biodiversity and quality
of life.

For more information click here
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SsEix e - BREX - &M amEN TR 2015

Utrecht Center — Fair area - AST 2015

FFEEXE: BIA™M + RS
Stakeholders: Municipality + Fair

SlE: R SRR R T X
Ambition: Most green, climate resilient
and healthy urban area

&N T S WA RS IEIREBENE N
MEFE

AST used to collaboratively explore
potential adaptation measures

Funding: City of Utrecht, Fair, EU
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16 3T U AR 7K AT e 3 N SeE
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Precipitation
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CIVE:
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Source: www.stefanoboeriarchitetti.net
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% Advantages:
o« HEHIERBW
Co creation really works

o WITAXIEEITHEHEXEN XL
Designs that are supported by the stakeholders

o ANEIRYFIZEHE X E AIILI515 LARR T

Positions of the different stakeholders can become very clear
o FRRFFEHETXEFHY

Solutions are location specific

o TIREISEERIE T EMF R

Discussions are focused on opportunities and benefits of specific
interventions
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B X {52 More information

ast.deltares.nl
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