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What is at stake world-wide ?What is at stake world wide ? 

• Floods are on the rise (damage: 5% increase annually)• Floods are on the rise (damage: 5% increase annually) 

• Number of big flood disasters are increasingg g

• Only 5 percent of new development ‘under way’ in the 
world’s expanding cities is planned (UN 2007)world s expanding cities is planned (UN, 2007). 

• Spatial distributions by and large ignore flood risk

• Climate change: incentive to reconsider current flood 
management approaches (role of planning)management approaches (role of planning)





Europe
Facts&Trends

• 80% of the population will live in urban areas by 2020

• Building stock is aged and one third will be renewed by 
2030

• Next 10 years 25 mln new dwellings

• Floods are on the rise!

Spatial distributions by and large ignore flood risk• Spatial distributions by and large ignore flood risk
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Floods in EuropeFloods in Europe

- >75% flood damage in urban areas;

- Current policies (if any) are generally directed to reduce 
flood probabilities;p

- Despite economic considerations decisions on flood risk 
management are driven by events;management are driven by events;

- The protection level is not the result of an economic trade-
off;off;

- Extreme events (e.g. overtopping) are not yet taken into 
account/systems are not designed for failureaccount/systems are not designed for failure.



EU expenditures on floodsEU expenditures on floods

- > 40 bln Euros/year for flood repair/damage compensation 
and mitigation

- Over 3 bln Euros/year for flood protection

- 55 mln Euros/year on EU flood related research



Climate Change: 
i t i tincreases uncertainty
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Climate Change is trend breakerClimate Change is trend breaker

• No best solutionNo best solution
• Climate proofing strategies: manage future 

variability (and uncertainty) = adaptation:variability (and uncertainty) adaptation:
– robustness (surplus, worst-case, coping 

resilience, plan B);
– flexibility (reversibility, adaptive resilience, no 

regret).
• Opportunities for innovation
• Huge potentials for the building industry



Need for changeNeed for change

• Increasing vulnerability and uncertaintyIncreasing vulnerability and uncertainty
• Increasing complexity (and dynamics)



Old paradigms in flood managementOld paradigms in flood management

- Changes in system are stable and predictableg y p

- Control changes (problem solving)

- 20 to 50-yr planning timeframe

- Sequential process of planning (linear)

- Top down strategy makingp gy g

- Focus on probability reduction

- System of aims and static norms and standards



New paradigms in flood managementNew paradigms in flood management

- Changes in system are uncertaing y

- Sustaining and enhancing capacity to adapt to uncertainties 
(anticipation)(anticipation)

- Long-term horizon (up to 100 yrs)

- Bottom-up initiatives and top-down strategic decisions

- Plan for less vulnerability key guiding principle

System of strategic alternatives- System of strategic alternatives



Two approaches
precautionary approach

risk intervention not sensitive to climate change
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UrbanisationUrbanisation

Current paradigm:Current paradigm:
• buildings last forever and ‘site or urban 

location is eternal’
• planning practices based upon static 

conditions of climate and building stock.

New pradigm:
• cities are dynamic complex systems:cities are dynamic complex systems: 

autonomeous/planned adaptation
• change and variability are characterized by 

uncertaintyuncertainty



Climate adaptation and urbanClimate adaptation and urban 
renewal (adaptive responses)
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Building resilience measures in Hamburg





synergies/short term benefits



Voorbeeld techniek
S dijkSuperdijken Japan



Voorbeeld techniek
S dijkSuperdijken Japan





Experimentsp













Thames Gateway
L l l i iLocal scale interventions







Drechtsteden (Dordrecht)Drechtsteden (Dordrecht)
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What brings the near future ?
Key elements in EU

• Autonomous development: further intensification of land 
d i l l f i t t i l l iuse and increase level of investments in low lying areas

• Governments are concerned about continuing their 
tradition of taking responsibility (risk sharing);

• Policy: strong planning system that incorporates flood 
risk as steering principle;

• Societal needs: low tolerance and liability (risk 
)reduction);

• Insurance and construction industry: codes for 
sustainable building  including resilience to floods, 
i ti i b ildi t h linnovation in building technology

• Flood Directive: long term perspective & climate change
• Climate proofing future investments (adaptation)p g ( p )



Conclusions (1)
Adaptation is not an easy task

It requires:It requires:
• technical know how and substantial 

fundingfunding
• political will and the presence of 

institutional structuresinstitutional structures
• co-makership of public and private 

stakeholders policymakers and scientistsstakeholders, policymakers and scientists
• long-term perspective and short-term 

benefits/synergiesbenefits/synergies



Conclusions (2)Conclusions (2)
• No best solution 
• Cultivated/enhance resilience: mixed approach 
• ‘Learn as we go’
• Iterative urban design:

– Life-cycle consideration and retrofitting
– Extreme events
– Innovative architecture and technology

Pi i d i t ti• Pioneering and experimentation


