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Data: NASA 1880-2008

Increase in global mean surface temperature: ~0.8°C since 1900
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Rising Faster than Expected
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Linear Trend 1993-2008: 3.4 mm/year
a“ge‘é IPCC TAR best estimate: 1.9 mm/year
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Updated from: Rahmstorf et al. Science 2007

Or is it “much better than expected”?

“Over the past two years, sea levels 2006-
have not increased at all — actually, 2007
*r—0

they show a slight drop. Should we
not be told that this is much better
than expected?”

Bjorn Lomborg
“Let the data speak for itself”
The Guardian, 14 Oct 2008
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Simple first-order assumption about link
between sea level and warming:

Rate of sea level rise proportional to warming
(above pre-industrial background level)

dH/dt = a (T-T,)

Sea level response to temperature
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Rahmstorf Science 2007
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Simple first-order assumption about link
between sea level and warming:

Rate of sea level rise proportional to warming
(above pre-industrial background level)

dH/dt = a (T-T,)

Modification proposed by Martin Vermeer:

Add fast-response term

dH/dt = a (T-T,) + b dT/dt

Test: Simulation of past millennium

Model parameters fitted
only on 1880-2000!

Vermeer & Rahmstorf, submitted
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Reservoir correction

13 cm

Chao et al, Science 2008

Test: Observational data

Data:

Observed rate of
sea level rise

N
'\‘\ Old model

Predicted rate based on
global mean temperature
(new model)

Church & White sea level with Chao reservoir correction
NASA GISS global mean temperature

Vermeer & Rahmstorf, submitted
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Red: Data

Blue: Prediction
Difference everywhere < 7 mm,
98% of variance explained

Vermeer & Rahmstorf, submitted

Future sea level (rel. to 1990) based
on IPCC AR4 global temperature projections

Full range: 75 — 190 cm above 1990 by 2100

Range for 4 °C /I
warming: 98-130 cm

Vermeer & Rahmstorf, submitted
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Data:

Church and White (2006)

Scenarios 2100:

50 — 140 cm (Rahmstorf 2007)

55— 110 cm (“high end”, Delta Committee 2008)

Scenarios 2200:
150 —
Scenarios 2300:

350 cm (*high end”, Delta Committee 2008)

\, Delta Comm.~._

Data

Sea level is rising: 20 cm since 1880
Since 1993 3.4 mm/yr

Future rise rather uncertain — at 4 °C
above preindustrial, semi-empirical
approach gives 1 — 1.3 meters by 2100

Over several centuries, several meters
can be expected
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