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regional variations due to natural variability and
spatially varying long-term trends
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summed contributions of individual components
= likely, global mean change
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summed contributions of individual components
= likely, global mean change

coastal protection
regional change, worst-case scenario
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Regional projections
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changes in ocean dynamics
and ocean density
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spatial pattern of sea level change

since LGM
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based on
IPCC 4AR
(SMB contribution)




using regionally
distributed dataset

Cogley [2009]
Radi¢ & Hock [2010]

— TN  RSL change

0.3 0.4




12 coupled
climate models
[CMIP3 database]

— P n fs. change

0.3 0.4




-'ﬁ'p ;.‘:_;:; o - | =

i GIA[0.0 m]

TR - 7. change

0.3 0.4




-0.2 00 02 04 06 08 1.0

[1980-1999 to 2090-2099]




Lo

i '™

- m m RSL change
.....

-0.2 00 02 04 06 08 1.0

[1980-1999 to 2090-2099]




4N~ TP RsL change anon

-02 -01 0.0 0.1 0.2

[IPCC 4AR]




G T e crangearon NN D s changs anon

-02 -01 0.0 0.1 0.2 -02 -01 0.0 01 0.2

[IPCC 4AR] [Katsman et al 2011]




Room for
Improvement




e Changes in continental water storage
reservoir impoundment < groundwater depletion
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e Changes in continental water storage
e Vertical land movement
(natural and human-induced)




e Changes in continental water storage
e \ertical land movement
e Ocean = ice sheet interactions

glacier acceleration triggered by ocean warming




Changes in continental water storage
Vertical land movement

Ocean = ice sheet interactions

Ice sheet = ocean interactions

melt water affects ocean dynamics and sea level
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Changes in continental water storage
Vertical land movement

Ocean = ice sheet interactions

Ice sheet = ocean interactions
Reliable ice sheet contributions
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Changes in continental water storage
Vertical land movement

Ocean = ice sheet interactions

Ice sheet = ocean interactions
Reliable ice sheet contributions

Uncertainty steric contribution
Marginal seas are not resolved
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Summary

e Regional sea level rise projections are (for now)
inevitably constructed as the sum of contributions
from multiple sources

e The resulting projection shows an average rise in
the tropics, a larger rise in the Arctic Ocean, and

a smaller rise near regions of ice sheet mass loss

o ncertalntles are large; the magnitude of the ice [
- loss has a large impact on the projected pattern '
o any caveats need to and can be addressed in the
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Maeslant storm surge barrier - closure frequency
e current: once every 10 years




Maeslant storm surge barrier - closure frequency
e current: once every 10 years
e 2100, with extreme sea level rise:

once every few years — few months




Maeslant storm surge barrier - closure frequency
e current: once every 10 years
e 2100, with extreme sea level rise:

once every few years — few months

- larger chance that closure of the barrier
coincides with high river discharge
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Largest potential & largest uncertainty

e How much is melting now and why?

e How much ice can potentially melt and
how fast can this happen?

more observations become available

our modeling skills are limited (at the moment)




e Extrapolation current mass loss

e Extrapolation current acceleration of mass loss

e Upper limit glacier discharge

e Possible impacts marine ice sheet instabilities
[Katsman et al. 2011]
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What causes

Terrestrial water storage,
extraction of groundwater,
building of reservoirs,

changes in runoff, and _Surface and deep ocean
seepage into aquifers circulation changes, storm surges

Subsidence in river
delta region,
land movements, and
tectonic displacements

As the ocean warms,
the water expands

Exchange of the water
stored on land by
glaciers and ice sheets
with ocean water




gravitational pull on ocean towards large (ice)mass




ice mass loss — melt water added to the ocean




ice mass loss — melt water added to the ocean
— sea level tilts




rise < global mean

ice mass loss — melt water added to the ocean
— sea level tilts




rise > global
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ice mass loss — melt water added to the ocean
— sea level tilts




ice mass loss — melt water added to the ocean
— sea level tilts
— elastic response Earth’s crust




