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Climate proofing concept….

“The climate is changing and we 
should make our country climate 
proof. The national government 
together with science, policy and 
other stakeholders”

Jan-Peter Balkenende
 

-
 

Dutch
Prime Minister, november

 
2005”

Science - Policy

interaction



The IPCC’s
 

SRES scenarios

Emissions

Narratives

Concentrations

Climate change Impacts



5.8

1.4









Climate Uncertainty:  Accuracy versus Precision

High accuracy
Low precision

Low accuracy
High precision

‘Global mean temperature will 
increase between 1.4º and 5.8ºC by 

the end of the century’

‘Mean maximum summer 
temperature will increase by 3.7ºC by 

the end of the century in the 
Rotterdam area’



Accuracy versus Precision

Climate variable

e.g. 20th 
percentil 

e

Precise, but inaccurate

‘True’ valueProbability density

‘Accurate’, but imprecise



So What are the Limits to Climate Prediction?

Uncertainties in climate prediction arise 
from:

Lack of knowledge (Epistemic 
uncertainty)

Parameter uncertainty
Structural uncertainty

Randomness (Natural stochastic 
uncertainty)

Initial conditions uncertainty

Human actions (Human reflexive 
uncertainty)

Cox and Stephenson, Science, 2007
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The Netherlands as

 
Rhine-delta



 

About

 

400 km of Rhine

 

river


 

International catchment


 

About

 

350 km coastline


 

About

 

9 million

 

inhabitants

 

below

 
flood

 

level


 

Invested

 

value

 

1800 109

 

euro, 65% of 
GNP



 

Safety

 

level: 1:10.000 –

 

1:1250


 

Qdesign:

 

16.000 m3/s


 

3500 km of flood

 

defences, hundreds

 
of locks, sluices, pumping

 

stations

100 km

A

R
H



Potential
 

damage
 

2000 -2040



(former) strategy: shortening
 

the coastal
 

line

800   1600

1800  2000



2. Committee
 

on
 

Sustainable
 

Coastal
 

Development

•

 

prof. dr. C.P. Veerman 
•

 

mrs. ir. I.M. Bakker
•

 

dr. J.J. van Duijn
•

 

ir. A.P. Heidema
•

 

mrs. prof. dr. ir. L.O. Fresco
•

 

prof. dr. P. Kabat
•

 

mrs. T. Metz
•

 

ing. Jac.G. van Oord MBA
•

 

prof. dr. ir. M.J.F. Stive
•

 

ir. B.W.A.H. Parmet 



Assignment

� Advice

 

on

 

protecting

 

the coast and 

 the entire

 

low lying

 

part of the 

 Netherlands

 

against

 

the 

 consequences

 

of climate change on

 a time scale

 

of 2100 –2200

� Wider scope than only safety, 
multifunctional approach





http://www.seaonscreen.org/vleet/content/eng/?use_template=vleet_template.html&item=coastal&pageid=ENG0649.HTM#PIC814


Sea
 

level rise



 

2050: + 0.4 m


 

2100: + 0.65 -
 

1.30 m


 

2200: + 2 -
 

4 m
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Relative SLR



 

Plausible high-end scenarios necessary to judge 
the sustainability of our dike-ring concept



 

High-end and low-end scenarios necessary for 
robust design



 

Plausible high end scenarios are the most probable 
ones!





-120m, ijstijd + 6m, warme tijd

20 000 jaar
geleden: eb

120 000 jaar
geleden: vloed

Natuurlijke dynamiek zeespiegel



North
 

Sea
 

coast



 

Follow
 

sealevel
 

rise


 

Building with
 

nature 
 beach

 
nourishments



 

Optional: reclamation
 

of  
new coastal

 
land













“Building with
 

Nature”



 

Flexible
 

regarding
 changing

 
conditions

 
and 

societal
 

values,  and 
increased

 
understanding



 

Cost-effective


 

Opportunities
 

for
 integrated

 
and 

multifunctional
 

approach







40.000 ton

80.000 ton



Flood protection, Land use planning: climate 
services 



vd Born
 

et al. 2003 (RIVM)

GHG balance in peat meadow area





Thank
 

you
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