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Climate Adaptation 

Climate Resilience

City Resilience

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwigldD7qd7MAhWKXRoKHWJGCO4QjRwIBw&url=http%3A%2F%2Fwww.urbancityguide.nl%2Fagenda%2Fagenda-kunst-cultuur%2F05-09feb-tec-art%2F&psig=AFQjCNGAzVKvpW9X-lpEBJlUMAyVMO6M0w&ust=1463478893416119
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwigldD7qd7MAhWKXRoKHWJGCO4QjRwIBw&url=http%3A%2F%2Fwww.urbancityguide.nl%2Fagenda%2Fagenda-kunst-cultuur%2F05-09feb-tec-art%2F&psig=AFQjCNGAzVKvpW9X-lpEBJlUMAyVMO6M0w&ust=1463478893416119
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjswpiyq97MAhXJVRoKHTr8APIQjRwIBw&url=http%3A%2F%2Fspido.nl%2Fnl%2Fmaeslantkering-arrangement&psig=AFQjCNH1_e1mS6znUkuUM-FNyY1NG5_m1g&ust=1463479299825430
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjswpiyq97MAhXJVRoKHTr8APIQjRwIBw&url=http%3A%2F%2Fspido.nl%2Fnl%2Fmaeslantkering-arrangement&psig=AFQjCNH1_e1mS6znUkuUM-FNyY1NG5_m1g&ust=1463479299825430
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj8otGNq97MAhWHPRoKHQvbC5oQjRwIBw&url=http%3A%2F%2Fwww.nederlandwordtanders.nl%2Fprojecten%2Fdakpark-rotterdam%2F&psig=AFQjCNGpdhT9dY8aQvcxCZyMmW6_a8HTLQ&ust=1463479213160879
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj8otGNq97MAhWHPRoKHQvbC5oQjRwIBw&url=http%3A%2F%2Fwww.nederlandwordtanders.nl%2Fprojecten%2Fdakpark-rotterdam%2F&psig=AFQjCNGpdhT9dY8aQvcxCZyMmW6_a8HTLQ&ust=1463479213160879


3 5 december 2012

Dutch Delta
The Netherlands is a delta of 4 

rivers: Rhine, Meuse, Schelde 

and Eems

deltacommissaris

Below sea level: 26%

Above sea level: 29%

Outside dikes: 3%

Prone to flooding: 59%

More than 22.000 km of dikes

Coastline of 880 km
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Water quality Water 

safety

Water 

quantity

Water 

supply

Local 

Regional

National

Watermanagement in The Netherlands

Ministry of Water & Spatial Planning

National strategies; law & regulatory frameworks; dike maintenance & water management main waterways 

Municipalaties
Canal dredging; sewer policy, management & 

maintenance; informing water safety ouside dikes

Provinces
Spatial Planning; regulatory and administrative frameworks Water Supply

Companies
Production, distribution

Water Boards
Waste water treatment; dike maintenance & watermanagement secondary 

waterways; open water quality
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Rotterdam

City of water, Delta city
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19th century Rotterdam



Maeslantkering: Storm Surge Barrier

City

Area : 320 km2

Inhabitants: 638.000 

Nationalities: 175

Municipal Budget: 4,2 billion Euro’s

Region

Inhabitants: 3.600.000

Port

Area: 105 km2 (50 km2 commercial sites)

Length of port area: 40 km.

Direct employment:  over 70,000 jobs

Goods throughput:  over 400 million tonnes of goods per annum

Shipping: 33,000 sea-going vessels and 110,000 

inland vessels per annum
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Rotterdam, city of water…



Rotterdam Resilient Delta CityWorldwide recognized…



With a still expanding world port …



… attractive residential areas…



…and a lot of architecture



Challenge

Watermanagement is core-business



Effects of Climate Change

Sea level rise

More intense rain 

events

High river discharges

Low river discharges Long periods of heat

Long periods of 

drought
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Height map: above (brown) and below (blue) sea level



Rotterdam: polder area and raised grounds

> 1000 pumping stations: rain and sewage water has to be pumped out



INCREASE OF PAVED AREA

DISCHARGE SURPLUS WATER

SOIL DEHYDRATION 

LACK OF WATER STORAGE

DEHYDRATION

HEAT

Challenge: increase of paved area



Water Storage Defecit
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Water is sometimes a threat, at present …



… and not only in Rotterdam, but worldwide

Rotterdam New York

St. PetersburgRotterdam



Vision & Action

Not taking action is not an option



Rotterdam: urgency to act

The climate 

is changing

City deve-

lopment is a 

continious 

process

Keeping 

trust in a  

safe region

Adaptation 

offers 

opportunities
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Timeline Rotterdam ‘s transition process towards a resilient delta city

Water  -----------------------------------------------------------------------------------------------------------------------------------
+ Spatial Planning  ----------------------------------------------------------------------------------------------------------

+ Climate Change -------------------------------------------------------------------------------------
+ Resilience (wide spectrum) ------------

Rotterdam Resilient Delta City

2005
2007

2008

2013

2010

2014

2014

2001

1st

2nd 2016

Broadening scope  more integrative approach



Hotspot 

Rotterdam

Knowledge Actions Exposure/Marketing

Knowledge

Policy

Projects

City Improvement

Cooperation

Economic Spin-off

Adaptation program: a 3-way focus
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Holistic, multi-level and multi-stakeholder strategy

v

Sewerage +  watersquare

Dikes  +  adaptive building en design

Storm surge barriers  +  ‘Remove tile, plant greening’

Pumping  +  green banks

v v

Robust and  resilient

Protection and moving in tune

Delta works, small scale projects

Technology and nature

Rotterdam Resilient Delta City



27 5 december 2012deltacommissaris

National Deltaprogramme
• Long term climate adaptation strategy

• Area-based approach

• Multi stakeholder strategy development

• Strategy Rijnmond-Drechtsteden: adaptive 

‘small steps’ approach
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Results

The proof of the pudding is in the eating



10.000 m3

Multifunctional building: parking & water storage



Waterstorage Kleinpolderplein



Extended canal: waterstorage Kruisplein



Multifunctional public space: waterplaza



Water square Benthemplein, just after a good shower

Waterplaza Benthemplein…



…temporarily storage of excessive rain



Waterplaza design: Public Participation Process



Community involvement: sustainable roofs program



Building a green framework and programmatic clusters for and with the neighbourhood

+

Cooperative approach on district level
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Opportunity: adaptive area development
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Implemented: The Green Gateway
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Key drivers of the Rotterdam Climate Proof programme

 Political commitment for sustainable development (budget!)

 Clear goals and vision to act

 Cooperation with national programmes Knowledge for 

Climate and Deltaprogramme

 Strategy/policy development along with implementing 

projects and focus on economic spin-off (results!) 

 Early cooperation with internal and external stakeholders

 Open mind to experiments and pilot projects

 Government-to-government cooperation leads to business 

opportunities
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100RC & URBACT & Connecting Delta Cities

URBACT  RESILIENT  EUROPE



Next Level



Rotterdam Resilient Delta City

AN EXPLORATIVE JOURNEY INTO THE UNKNOWN



Rotterdam Resilient Delta City

http://www.100resilientcities.org



100RC: “We help cities around the world become more resilient to the physical, 

social, and economic challenges that are a growing part of the 21st century”

Rotterdam Resilient Delta City

2013 December: Rotterdam selected

2014 March: starting workshop

2014 November: start phase 1 (PRA)

2015 June: start phase 2 (Strategy)

2016 May: launch resilience strategy

2017 June: 1-Year-Event

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj5vob1_dvMAhWLuBQKHcBhBUkQjRwIBw&url=http://www.100resilientcities.org/&psig=AFQjCNGvSAYH0PnPgeZJH1T1yIY5Kfylrw&ust=1463398367620220
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj5vob1_dvMAhWLuBQKHcBhBUkQjRwIBw&url=http://www.100resilientcities.org/&psig=AFQjCNGvSAYH0PnPgeZJH1T1yIY5Kfylrw&ust=1463398367620220


Rotterdam Resilient Delta City



2016

Rotterdam 

Resilience 

Strategy
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Source: Iwan Baan

New York: black-out by Hurricane Sandy in okt. 2012

Inadequate protection of critical infrastructure
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3 June 2016: Flooded Seine River in Paris hits 6m

Rotterdam Resilient Delta City



23 June 2016 Randstad: extreme weather. Damage €20 mln

Rotterdam Resilient Delta City



www.resilientrotterdam.nl

Rotterdam Resilient Delta City

2017: tensions between groups of citizens
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THE RESILIENCE LENS 



Rotterdam Resilient Delta City

Increasing dynamics in urban environments
Cities are the point of convergence for many disruptive developments

From a lineair to a 

circulair economy 

based on renewable 

energy

Technological innovation 

changes economical model 

and impacts employment 

(a.o. Internet of Things)

Climate change effects 

liveability and increases 

risk of disruption of city





Energy resilience

Cyber resilience

Climate resilience

Critical Infra resilience

Resilient Governance

Social resilience

Holistic 

approach



And…. be creative for a resilient Rotterdam!

Thank you for

your attention

Congratulations

www.rotterdamclimateinitiative.nl www.resilientrotterdam.nl


