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What are the main known threats from Climate 
Change to the coasts (ecosystems, 
infrastructures)?

Could forces of nature be used in shaping Climate 
Change Adaptation measures? 

Would the ecosystem’s approach be applicable in 
Climate Change adaptation measures for coastal, 
estuarine and fluvial environments?
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IPCC 2013

Yellow panels: land surface temperature
White panels: sea ice extent

IPCC AR5 WGI: Physical Science Basis (2013) 

Steric SLR
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Trend: 3.3mm/yr

After: Cavenaze & Nerem 2004
U. Colorado 2015

The crux: SLR is globally not
equally distributed



Sea level m

Today
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Pliocene
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Glacial 
Maximum
30 kJ BP
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Global average T, °C

-150

Equilibrium
2x CO2, 3-4 °C

after Archer 2006

Sea level and temperature in an equilibrium

Response time on warming 
stimulus of Cryo-/hydrosphere:
200-2500 yrs

Rates are different:
20-8 kyrs BP: 10mm/yr
Today: 3.4mm/yr
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A warming stimulus in the cryo-
and hydrosphere is not reversable
on a short to mid-term time scale
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~ 50/50
Greenland/Antarctica

After: Rignot et al. (2011)
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Source: Behre 1999
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~25cm per 100yrs

Defence of coastlines:

Coastal changes are normal
1500 msl was lower than today: maladaptation
Feasible, but not on the long run
Depends on willingness to pay
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Dredging activities are often disputed in public and policy

Reasons: 

Negative side effects , e.g. changing natural 
habits, instable dikes, changing stream
dynamics, economic benefits
unclear,....

Positive effects : higher protection level, 
constant and/or increased employment 
opportunities, active ecosystem management,.....

Facts anyway:
Any kind of dredging/coastal protection are buy time options
EIA is necessary in any case – including CBA



Costs for beach norishment Sylt Island

Approx. 182,5 mln €/40 yrs
2009-2012: 26,2 mln €

(pers. Comm.)

Coastal protection and safeguarding investments
is expensive; examples from  Vietnam, Netherlands, Germany

Construction costs:
0.9 to 29.2 mln US$ per meter rise in height, per 
km length (linear) – Vietnam-Netherlands

Maintenance costs: 0.03 mln in Vietnam to 0.14 
mln US$ in the Netherlands 

(after Hillen et al. 2010, Hillen 2008, AFPM, 2006)

Deepening of river Elbe between mouth and
Hamburg by 1.50m: 380-600 mln €

(pers. Comm.)
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EU sea level rise costs
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Assessing Risks & Costs Adequately

after Schaeffer et al. (2012)
WB, Turn down the Heat (2013)

after Böttle/Rybski/Kropp  (2015)

Difference between
BAU & strong pledges 
20-40cm in 2100
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Damage functions for 140 European Coastal Cities (S EA-DAM)  

%

0
1

Example: Bilbao

flood protection?



<
����������


I�������$

<
����	�������$

��@��
���$
���������
�����	�
���������
$
��������������

#4��$���
�	������

Böttle/Rybski/Costa/Kropp (2015)
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2012, Germany mined 235 million tons of sand and gravel, 
with 95 percent of it going to the construction industry

UNEP estimates global consumption at an average of 40 
bn to/year, with close to 30 bn tons for concrete

In poor countries beaches become victims of construction 
boom, e.g. Cape Verde, Morocco, India (“sand mafia”)

Sand is the most widely consumed natural resource 
on the planet after fresh water.
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"An End to Global Warming“, L.O. Williams, Elsevier 2002 

*) maximal value in case of thermal equilibrium
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