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Live with water, don't fight it !

‘The Netherlands is the best
protected delta in the world’ %2
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Processes involved in sea level changes

hydrological cycle

glaciers

atmosphere-ocean ice sheets
interaction and shelves
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IPCC-AR5
Chapter 13
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Regional sea level changes can be very different from
the global mean change




Caribbean sea level changes

10 Trends mm/year
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Scenario for sea level increase
at the Dutch Coast

Sea level
change (m)

Samen werken
met water

Report
Delta committee, 2008



Scenario for sea level increase
at the Dutch Coast

Sea level
change (m)

Samen werken
met water

I = KNMI 2006-scenario’s

- = DeltacommiEsie 2008

Report —xireme case:
Delta committee, 2008  large ocean circulation changes



Meridional Overturning Circulation (MOC)
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Meridional Overturning Circulation (MOC)
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Meridional Overturning Circulation (MOC)

volume transport

depth

' zonal averaging

1 T ! ,.‘.M ‘ »
TR | ! . eastern
— array

I
'
|

1A it ’
, LW
l,lv' . . |y{! ) \‘ s '*_L.r\”"

Wil e | Mid-Atlantic "' *f‘;m'.,rrf -

Ridge array

latitude



Meridional Overturning Circulation (MOC)
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Meridional Overturning Circulation (MOC)
volume transport
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Volume transport Amazon river: 0.1 Sv



Meridional Overturning Circulation (MOC)

volume transport
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Meridional Overturning Circulation (MOC)

volume transport
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An extreme scenario: changes in the MOC

Global Ocean Model (POP)
HR : horizontal 0.1 degree; vertical 42 levels
LR : horizontal 1.0 degree; vertical 42 levels

78°W 66°W 54°W 42°W 30°W 18°W 6°W

POP: freshwater flux (m/yr), integrated 0.0, 0.1 and 0.5 Sv

Current estimate: ~ 0.01 Sv
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Global Ocean Model (POP)
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MOC decline (0.5 Sv)

AMOC (Sv) at 26.5°N
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MOC decline (0.5 Sv)

AMOC (Sv) at 26.5°N
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Sea surface height (SSH) changes (m)
atter 50 years

change = perturbed
- control

HR model gives more
detailed view
on sea level change
than LR model




Regional changes in SSH

Mean SSH over the
indicated area
(daily data)

time [model years]



Changes in regional SSH extremes

(c) Region 3 (0.5 Sv)
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Reason: meso-scale flow changes

change in horizontal
velocity
after 50 years
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change in eddy kinetic W TR LR SN
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Reason: meso-scale flow changes
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Dynamic sea level changes Caribbean Sea
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Dynamic sea level changes Caribbean Sea
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Changes in Caribbean SSH extremes
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Opposite sign of changes in extremes!



Summary & Conclusions

A weakening of the MOC In the North Atlantic
leads 10 an extreme scenario of sea level change

N the Atlantic

Changes in meso-scale flows are important for
extremes In sea level change

Igh-reso

del

ermine

utlon ocean modadels are crucial to

regional extreme sea level changes

due to ocean circulation changes



To be continued

First research projects
(total 5 ME)
will start in 2014

Caribbean Netherlands Science Institute ét St Eustatius

Our proposal: (Pietrzak, Herman, Dijkstra):

Stability of Caribbean coastal Ecosystems uNder future Extreme Sea level
changes (SCENES)

Coupling of global strongly eddying ocean models to wave -current
models (SWAN/ADCIRC) and biogeomorphological models (Delft3D)



