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Climate Change  – State  of  the Science
Prof. Stefan Rahmstorf, Potsdam Institute for Climate Impact 
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solar radiation

= back radiation

- reflection

Global temperature results 
from a simple energy balance
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Rise of CO2 concentration
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Acidification by CO2
threatens marine ecosystems

Plankton

Korallenriffe

Oceans are getting acidic
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“Climate Sensitivity”

Arrhenius 1896 (4-6 ºC)

CO2 is a Greenhouse Gas

3 ± 1 ºC

Human-caused forcing 
until now should have 
caused 0,7 – 0,9 ºC
warming
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Data: NASA 1880-2010

Earth is warming

Global warming predicted
(Sawyer, Nature 1972,

Broecker, Science 1975)
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1979



9

2007
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Loss of Arctic Sea Ice
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Photo: Ian Joughin

Greenland
Enough ice to raise global sea level by 7 meters
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Tide Gauges

Gauges: Church & White
Satellite: Cazenave et al.

Sea Level Rise

Sizewell B nuclear power station, Great Britain
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Rise faster than expected
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2000 years of sea level

Kemp et al. PNAS 2011
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Rate of rise correlates with warming

observed rate of SLR

SLR predicted from global temperature
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Future projections

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

Full range: 75 – 190 cm by 2100

Vermeer & Rahmstorf, PNAS 2009

constant rate 3.2 mm/year
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Longer term projections

Copenhagen Diagnosis (2009)

1,5 – 3.5 m

2,5 – 5 m
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