
21 december 2012 

How to adapt floodrisk management to 

uncertain futures and extreme events 

Ad Jeuken 



the Alliance for Global Water Adaptation 

 

Operations: enabling technical climate resilient expertise 

& best practices 

 

Project and planning scale on-the-ground support 

 & actions 

Introducing AGWA 
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Introducing Deltares 

Deltares is an independent research institute for delta technology, 
incorporating advanced expertise on water, soil and subsurface 
issues. 

• Coasts and Seas 

• Rivers, lakes and groundwater 

• Soil and subsurface 

• Policy and planning 

• Innovation management 

 

 

 

 

• Merger of 5 institutions (2008): research, commercial 

and governmental background 

• Multi-disciplinary, integrative approach to problems in 

Delta areas 

• Not-for-profit organization of 800 employees in the 

Netherlands, Singapore, Indonesia and USA. 

 



Content 

• Adaptation measures 

• Green adaptation 

• Enhancing system’s robustness 

• Adaptation planning 



Components of floodrisks 

Probability x Exposure x Vulnerability 

 

•Probability of critical events 

• Sea level 

• River discharges 

• Precipitation events 

•Exposure 

• Speed and depth of flood 

• subsidence 

•Vulnerability 

• People, assets,  

• awareness, adaptability, resilience 

 

 

 
6 november 2012 
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What is Green Adaptation? 

Green Adaptation approaches: 

• Use ecosystem functions to enhance safety, food and 

freshwater security, and protect livelihoods.  

• Include, maintain and strengthen ecosystem functions in an 

integrative approach to adapt to climate threats 

• Combine ‘classic’ engineering know-how with site specific 

natural components and inherent natural dynamics  

“Green Adaptation is using nature for your benefit where you can, and if that is not 

possible, at least implementing traditional adaptation measures in an ecologically 

optimized way.” 



Green Adaptation approaches 

Climate buffers 
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Netherlands: Room for the River Program 

• Room for the River  

> Joint approach between govt, knowledge, commercial & 

public 

> Combine safety (lower water levels) with nature and 

recreation functions  

> Implementation underway nation wide 

 



Difficult communication in climate adaptation 

“ You have a problem, 

the climate is 

changing ! “ 

 

Scientist 
Decision maker 



“ How much….? “ 

 

Difficult communication in adaptation  

Scientist Decision maker 
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Quality and Value of a climate change projection (free after 

Micha Werner)  

Climate change scientist 

Get data 

Discharge Lobith
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Provide climate  

projections 

Change my 

strategy? 

Risk of too few / too 

much measures 

Water manager Inform people 

Projection Quality 

Can I  provide a more 

accurate  projection Hydrologist 

Projection Value 

Should I make 

another decision 

Improve models 

Improve downscaling 

Understand natural 

processess 

Run models 



System robustness 



Components of the system’s robustness 



Testing for plausible extreme events 



Using different types of measures 



Results 



action b

action a

action c

time

current policy

Adaptation Tipping Points: conditions at which a policy begins to 
perform unacceptably. Kwadijk et al. 2010 
 

Adaptation Pathways: a sequence of policy actions Haasnoot et al. 
2009, 2012,  

Change in climate/discharge 

Adaptation Planning 

http://dx.doi.org/10.1002/wcc.64
http://dx.doi.org/10.1002/sd.438
http://dx.doi.org/10.1002/sd.438
http://dx.doi.org/10.1007/s10584-012-0444-2


Waal 

Waterrobuust bouwen

Grote gebaren. Afvoerverdeling 
aanpassen (naar IJssel) of Groene 

rivieren 

Ruimte voor de rivier pakket. 
Nevengeul, dijkverlegging, uiterwaarde 
afgraving.

Deltadijken / risicozonering

Traditionele Dijken
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Large scale 

Measures 

 

Room for rivers 

 

Traditional 

 

Current stratgy 

Coping strateg 

Response strat 



Opportunities and barriers by other agendas 
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To conclude 

• If there is no clear climate trend and high climatological variability, 

define critical tresholds 

• If you want to be better able to cope with extreme events, enhance 

the system’s robustness   

• Some green adaptation measures could be helpful to achieve this 

• In planning for future investments under uncertainty 

• Connect   future options with short term decisions 

• Use windows of opportunitues -> mainstream with other 

agendas 

• Keep options of different character open, avoid lock-ins 

• Adaptation pathways could be a powerful tool for illustration 



Further information 

• Deltares/CPWC Report on Green adaptation 
http://www.solutionsforwater.org/wp-content/uploads/2012/01/Deltares-Report-2011-Green-Adaptation.pdf 

 

• Forthcoming ‘Adaptation in Europe’,  

Policy report of the EEA. www.eea.europa.eu.  

The suggested report will be published mid February 

 

• Forthcoming AGWA ‘Tool to support resilient 

Water decision making’ 

 

• Paper: Mens et al. 2012, 

The meaning of system robustness for flood risk management 
http://www.sciencedirect.com/science/article/pii/S1462901111001365 

 

 

 


