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1.2% of Earth's surface

+50%  of the global population

75% of energy consumption & CO2-

emissions

100 of the biggest cities =

+50% of global GDP

1 megacity like Seoul is > than 150

smallest UN member states

Cities are key

Source: ICLEI Europe



Climate Change Impacts in Europe

The Arctic : 
- Temperature rise much greater than the global 

average

- Decrease in Arctic sea ice coverage

- Decline in Greenland ice sheet

- Decreased permafrost areas

- Increased risk of biodiversity loss

-Intensified shipping and exploitation of oil and

gas resources

tal Zones and Regional Seas:
- Sea-level rise

- Increase in sea surface temperatures

- Increase in ocean acidity

- Northward migration of fish and plankton 

species

- Changes in phytoplankton communities

- Increasing risk for fish stocks

North -Western Europe:
- Increase in winter precipitation and river flow

- Increase in river flow

- Northward migration of species

- Decreased energy demand for heating

- Increased risk of river and coastal flooding

Mediterranean Region:
- Temperature rise is greater than the Eur. average

- Decreased annual precipitation

- Decreased annual river flow

- Increased risk of biodiversity loss

- Increased risk of desertification

- Increased water demand for agriculture

- Decreased crop yield

- Increased risk of forest fires

- Increased mortality from heat waves

- Expansion of habitats for southern disease vectors

- Decreased hydropower potential

- Decreased summer tourism and potential

increase in other seasons

Northern Europe:
- Temperature rise much greater than the global 

average

- Decrease in snow, lake and river ice cover

- Increased river flows

- Northward movement of species

- Increased crop yields

- Decreased energy demand for heating

- Increased hydropower potential

- Increased risk of damage from winter storms

- Increased summer tourism

Mountain Areas:
- Temperature rise greater than the European average

- Decrease in glacier extent and volume

- Decrease in mountain permafrost areas

- Upward shift of plant and animal species

- High risk of species extinction in Alpine regions

- Increased risk of soil erosion

- Decrease in ski tourism

Central and Eastern Europe:
- Increased warm temperature extremes

- Decreased summer precipitation

- Increased water temperature

- Increased risk of forest fires

- Decrease in the economic value of forests

Source: EEA, 2016.



éandin the US

Source: Kirtmanet. alia



2nd Juli 2011 | Copenhagen | more than 150 mm of rain fell in 2 hours causing an estimated 6 billion ϵof damage.

2nd July 2011 | Copenhagen (Denmark) | more than 150 mm of rain fell in 2 hours 

causing an estimated 6 billion ϵof damage



7 Dec2015:  FLOODING IN THE UK



June2016/2017: Flooded Seine River in Paris (France) hits 6m



23 June2016 Holland: Estimateddamageof 20 million euro



Source: Iwan Baan

New York: black-out followingHurricaneSandy in oct. 2012



Is not just a function of hazardé

éalso of socio-economic vulnerabilities

Reconciling Adaptation, Mitigation and Sustainable Development for Cities

Cities and Risk

Source: IPCC WGII-AR5 (2014)- RAMSES Slidedeck
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ñResilience is the ability of a city or region to
resist, absorb, adapt to and recover from
acute shocks and chronic stresses to keep
critical services functioning, and to monitor 
and learn from on-going processes through

city and cross-regional collaboration, to
increase adaptive capacity and strengthen

preparedness by anticipating and 
appropriately responding to present and 

future challengesò

Source: Smart Mature ResilienceProject



1. Coping adaptation mostly means responding to the damage arising from a disaster 

and recovering afterwards. Purely coping approaches bring short-term benefits that decrease 

to zero with each new disaster. They therefore imply high costs over time.

Reconciling Adaptation, Mitigation and Sustainable Development for Cities

Source: EEA 2016, RAMSES Project

Resilience means transformationé



2. Incremental adaptation builds on existing adaptation measures and known 

solutions by improving them, bit by bit, and increasing their capacity to avoid damage under 

future levels of risk. Incremental approaches work effectively up to certain risk levels. Benefits 

level off over time and higher risk levels will require additional coping measures. 

Reconciling Adaptation, Mitigation and Sustainable Development for Cities

Source: EEA 2016, RAMSES Project



3. Transformative adaptation follows a broader and more systematic approach by 

addressing the root causes of vulnerability to climate change. These are often the result of 

human actions such as settling in risk-prone areas, inadequate building design or other 

behaviors that aggravate the impact of climate change (EEA, 2016). Transformative 

approaches need some time and efforts at the beginning, but then benefits increase and are 

stable. Very little coping is needed to buffer extremely high risk levels.

Reconciling Adaptation, Mitigation and Sustainable Development for Cities

Source: EEA 2016, RAMSES Project



The path of Resilience in Europe

Copyright: AliaksandraBaravikova



Climate adapt, the one-stop shop for

climate adaptation in cities



Source: http://www.covenantofmayors.eu



The word to the City of Copenhagen 

(Denmark)

http://on-urban-resilience.eu/#Adaptation_strategy_for_a_city_-_how_to_start

Lykke Leonardsen, Head of Program for Resilient and Sustainable City 

Solutions at City of Copenhagen 

http://on-urban-resilience.eu/#Adaptation_strategy_for_a_city_-_how_to_start


Reconciling Adaptation, Mitigation and Sustainable Development for Cities

RAMSES ïToolbox and Training

HANDBOOK

ésummarizes and presents the RAMSES findings to municipal staff

and policy makers

éexplains how to approach the adaptation process

TRAINING PACKAGE
éproposes concrete activities to operationalize the RAMSES findings

into a support mechanism for local decision-making

éexplains how to approach the adaptation process

SLIDEDECK
éprovides local municipal staff with a complete collection of

resources to make the wide-reaching results of the project accesible

and usable

AUDIO-VISUAL GUIDANCE (www.on-urban-resilience.eu)

éoffers additional information on the different relevant sectors for

adaptation planning by experts interviewed by the RAMSES 

Consortium on several occasions.

http://www.ramses-cities.eu/home/

http://www.on-urban-resilience.eu/


RESIN Project Tools

http://www.resin-cities.eu/home/

Impact and Vulnerability Analysis

Tool

Library of Adaptation Options

E-Guide
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Participatory workshops

7 participatory workshopswith a 
largemix of stakeholders, for a 
total of ca. 300 participants

Organisedin cooperationwith
the followingdepartments:
UrbanPlanning 
Social Affairs
Qualityof Life
ProductiveActivites
Metropolitan Area

Involvementof stakeholders
from localbusinesses, to civic
associations, community groups, 
etc. 



Questionnaire on free-press 

and online

The questionnaire for

citizens



6 focus groups on critical assets organised
with the responsible city departments and 
research institutes. 

Å Mobility
Å Water infrastructure
Å ICT Networks
Å Cultural Heritage 
Å Environmental Assets  
Å Safety and security

More than 70stakeholders engaged

Focus-Groups on Critical Assets

Information gatheredduring focus groups

Å Risksfor the specificassets
Å Macro-level trends, whichthe infrastructure

will be facedwith in the future
Å Plans, policiesand programmes
Å Exploringcooperationbetweendifferent

actors
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Rotterdam Climate Proof
Connecting Climate Resilience                        

with opportunities

Arnoud Molenaar

Manager Rotterdam Climate Proof

www.rotterdamclimateinitiative.nl

Rotterdam Climate Resilient Delta City
Approach; Governance; Implementation; Mainstreaming; Stakeholders 

(Courtesy of Mr. Arnoud Molenaar, CRO, City of Rotterdam)

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjm6uu09Z3QAhUBkBQKHSDGCuEQjRwIBw&url=https://twitter.com/resilientrdam&psig=AFQjCNGVAgli1o5-RA_D5i_AW0C6jRS-Qg&ust=1478857971412864
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjm6uu09Z3QAhUBkBQKHSDGCuEQjRwIBw&url=https://twitter.com/resilientrdam&psig=AFQjCNGVAgli1o5-RA_D5i_AW0C6jRS-Qg&ust=1478857971412864


2014

City
Area : 320 km2
Inhabitants: 625.000 
Nationalities: 175
Municipal Budget:пΣн ōƛƭƭƛƻƴ 9ǳǊƻΩǎ

Port
Area: 105 km2 (50 km2 commercial sites)
Lengthof port area: 45 km.
Direct employment:  over 70,000 jobs
Goodsthroughput:  over 400 million tonnes of goodsper annum
Shipping: 33,000 sea-goingvesselsand 110,000 

inlandvesselsper annum

Rotterdam Resilient Port City



Topo map: above (brown) and below (blue) sea level



Ongoing urban development...



Challengesrelatedto ClimateChange

Excessiverain fallFlooding

Heat wavesDrought

Water quality

Inundatedcellars



²ŀǘŜǊ Ґ ¦Ǌōŀƴ vǳŀƭƛǘȅΧ

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwivqpvAlP3PAhUEOhoKHWChBPAQjRwIBw&url=http://ssrotterdam.nl/sinds-1-april-voordelig-met-de-watertaxi/&bvm=bv.136811127,d.d2s&psig=AFQjCNHmOkUk8VC--QVOsoHQPiy-MRVW7w&ust=1477732439956770
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwivqpvAlP3PAhUEOhoKHWChBPAQjRwIBw&url=http://ssrotterdam.nl/sinds-1-april-voordelig-met-de-watertaxi/&bvm=bv.136811127,d.d2s&psig=AFQjCNHmOkUk8VC--QVOsoHQPiy-MRVW7w&ust=1477732439956770
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi2iePTkv3PAhUB1hoKHXRkBvcQjRwIBw&url=http://www.splashtours.nl/&psig=AFQjCNHpNZnybBSA0QkwIgGHf70nV5EGjA&ust=1477731931790042
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi2iePTkv3PAhUB1hoKHXRkBvcQjRwIBw&url=http://www.splashtours.nl/&psig=AFQjCNHpNZnybBSA0QkwIgGHf70nV5EGjA&ust=1477731931790042
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjCg77okv3PAhUBChoKHXOWDtgQjRwIBw&url=http://www.metronieuws.nl/nieuws/rotterdam/2016/03/dobberend-bos-rotterdam-op-16-maart-onthult&psig=AFQjCNFTAF0lJItp58egQscyVauro-na8g&ust=1477731988724390
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjCg77okv3PAhUBChoKHXOWDtgQjRwIBw&url=http://www.metronieuws.nl/nieuws/rotterdam/2016/03/dobberend-bos-rotterdam-op-16-maart-onthult&psig=AFQjCNFTAF0lJItp58egQscyVauro-na8g&ust=1477731988724390
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjCg77okv3PAhUBChoKHXOWDtgQjRwIBw&url=http://www.metronieuws.nl/nieuws/rotterdam/2016/03/dobberend-bos-rotterdam-op-16-maart-onthult&psig=AFQjCNFTAF0lJItp58egQscyVauro-na8g&ust=1477731988724390
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjCg77okv3PAhUBChoKHXOWDtgQjRwIBw&url=http://www.metronieuws.nl/nieuws/rotterdam/2016/03/dobberend-bos-rotterdam-op-16-maart-onthult&psig=AFQjCNFTAF0lJItp58egQscyVauro-na8g&ust=1477731988724390
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjCg77okv3PAhUBChoKHXOWDtgQjRwIBw&url=http://www.metronieuws.nl/nieuws/rotterdam/2016/03/dobberend-bos-rotterdam-op-16-maart-onthult&psig=AFQjCNFTAF0lJItp58egQscyVauro-na8g&ust=1477731988724390
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjCg77okv3PAhUBChoKHXOWDtgQjRwIBw&url=http://www.metronieuws.nl/nieuws/rotterdam/2016/03/dobberend-bos-rotterdam-op-16-maart-onthult&psig=AFQjCNFTAF0lJItp58egQscyVauro-na8g&ust=1477731988724390
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiEstmpk_3PAhUDQBoKHZtHBC4QjRwIBw&url=http://www.metronieuws.nl/nieuws/rotterdam/2016/03/rotterdam-en-zweden-in-clinch-over-dobberende-bos-2&psig=AFQjCNEnDtwueVPjsdMI7VFA36l07aDfSQ&ust=1477732116313414
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiEstmpk_3PAhUDQBoKHZtHBC4QjRwIBw&url=http://www.metronieuws.nl/nieuws/rotterdam/2016/03/rotterdam-en-zweden-in-clinch-over-dobberende-bos-2&psig=AFQjCNEnDtwueVPjsdMI7VFA36l07aDfSQ&ust=1477732116313414
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjKhYCLlf3PAhVC1hoKHeEHAesQjRwIBw&url=http://www.hattemroeit.nl/author/redactiehattemroeit-nl/&bvm=bv.136811127,d.d2s&psig=AFQjCNHF02fdQmrlNiwn5k4D_ZPQn9xDNQ&ust=1477732557564769
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjKhYCLlf3PAhVC1hoKHeEHAesQjRwIBw&url=http://www.hattemroeit.nl/author/redactiehattemroeit-nl/&bvm=bv.136811127,d.d2s&psig=AFQjCNHF02fdQmrlNiwn5k4D_ZPQn9xDNQ&ust=1477732557564769

