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AVEC Summer School

“Integrated Assessment of Vulnerable Ecosystems Under Global Change”

Peyresq, France, September 2003
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• Why care about the coast?

• Socio-economic changes

• Climate changes, especially sea-level rise

• Mitigation vs. adaptation to sea-level rise
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Population density

Night lights
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Global
Population and 

Population Density 
vs. Distance and 

Elevation
in 1990
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• Long history of destruction of intertidal 

systems -- land claim back to the Romans

• Growing population and rising living 
standards through the 20th Century

• Development of the Mediterranean as 
Europe’s playground since 1950

• Other stresses include ports and harbours, 
aquaculture and reduced sediment inputs

• Increasing interest in integrated coastal 
management (ICM, or ICZM)
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SRES -- Special Report on Emission Scenarios of the IPCC
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(excluding Russian Federation)
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(excluding Russian Federation)
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Rising temperatures may raise ocean 
volume by:

• Ocean temperature -- thermal expansion;

• Melting of land-based ice:
– small glaciers;

– Greenland;

– Antarctica.
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Trieste (1.1 mm/yr)

Marseille (1.2 mm/yr.)

Lagos (1.6 mm/yr)

Brest (1.0 mm/yr)

Aberdeen (0.7 mm/yr)

Helsinki (-2.5 mm/yr)
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GIA -- Glacial Isostatic Adjustment
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SRES emissions in HadCM3 model
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High Consequence/Low Probability Events
Collapse of the West Antarctic Ice Shelf
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+ve Inundation/displacement of wetlands,

etc; coastal erosion; salinisation
Consider relative sea-level rise;
coastal squeeze
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+ve Poleward migration of coastal species;

Decreased sea ice;
Increased coral bleaching
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More
intense

Changing sediment and water fluxes --
salinity regimes in estuaries

Large spatial variability;
consider management effects
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? Adjustments in coastal morphology
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+ve Increased productivity;
Increased stress on coral reefs



• Retreat

• Accommodation

• Protect  
- soft
- hard

�
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(b) no hard defences (b) hard defences

Sea-Level Rise
Accomodation space;
Sufficient sediment supply
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• Mitigation -- reduce greenhouse gas 
emissions

• Adaptation -- change behaviour in 
response to climate change
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IS92a ‘unmitigated’
S550

S750
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Unmitigated (IS92a) and Stabilisation Scenarios (S750 and S550)
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(a) High Climate Sensitivity

0

10

20

30

40

50

2020s 2050s 2080s 2110s 2140s

�
��
�
�
��
�
�
�
�
�	


�

IS92a
IS92a
S750
S750
S550
S550

(a) Low Climate Sensitivity
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(a) Medium Climate Sensitivity
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High Climate 
Change
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Change
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RegIS Project (Nicholls and Wilson, 2001)
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• The coast is experiencing intense and growing 

human use leading to multiple pressures;

• Climate change and sea-level rise could be a 
serious additional problem, but the 
uncertainties are large;

• Reducing greenhouse gas emissions reduces 
but does not avoid sea-level rise impacts;

• Preparing to adapt to climate change would 
seem prudent, in the context of multiple 
stresses and managing existing problems.
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