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Sea Level Rise.....

«Satellite and in situ tide gauge observations indicate that
sea level is currently rising

e Sea level will continue to rise in the future
decades/centuries

e But how much? We don't know.....

Climate models are still unable to provide reliable sea level
projections

Sea level responds to change of ALL components of the
climate system (ocean, atmosphere, cryosphere,
hydrosphere) and to their interactions

«Coastal impacts of sea level rise are among the most
threatened consequences of global warming
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Adverse effects of sea level rise in coastal regions
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Global mean sea level evolution since 1870
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Monitoring sea level rise by satellite altimetry
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= Rate of sea level rise: 3.3 mm/yr
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Sea level evolution since 1970

Satellite
Altimetry
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Tide Gauges
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Is present-day sea level rise unusual
compared to previous centuries/millenia?

YES!

Satellite altimetry era (since 1993)
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Rate: 3.3(+/-0.4) mmiyr .,
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Can we explain present-dc

sea level rise
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Thermal budget of the climate system

Heat content (1022 J) (/051' 50 }’eaI‘S)
Oceans
5
~ 80% of heat
excess of the
climate system
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oceans
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Greenland ice mass loss from space gravimetry

GRACE space gravimetry missio
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as a function of time

Average rate of los:
(2002-2009):
-230 +/- 33 Gt/yr
2>+0.64 mm/yr
sea level rise

(Velicogna, 2009)
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Observed rates of annual ice mass loss - Greenland-
1993 1737 2001 2005 2009
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Ice sheets
dynamical instabilities
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Different processes
at work
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Glaciers




Sea Level (cm)
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Will sea level continue to rise?
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Sea level rise is not uniform!

(observations from satellite altimetry over 1993-2010)

Sea level Trends from Satellite Altimetry (LEGOS/CNES/CLS) over 1993_01 2010_03
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Accurate monitoring of sea levell change
(globally and' regionally)
by (multi-missions) satellite altimetry
is a high-priority objective
. N il

- Acceleration?

- Detection of the anthropogenic
warming signature?

- Constraints on climate models



«@Sea Level » CCl Projegt :
Objective

Provide accurate « Sea level » observations; :
* Global mean time series

* 6ridded fime series

- Spatial trend pattern grids

- Multi mission satellite altimetry
» Time span: 1991-2010 (+ regular updates)
* Weekly interval

Important contribution to climate research
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