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Tyndall (1863): 

 
"The solar heat possesses the power of crossing an atmosphere, but, 
when the heat is absorbed by the planet, it is so changed in quality 
that the rays emanating from the planet cannot get with the same 
freedom back into space. Thus the atmosphere admits the entrance 
of the solar heat but checks its exit, and the result is a tendency to 

accumulate heat at the surface of the planet." 
 
 

 

Erste klare Beschreibung 
des Treibhauseffektes der 
Atmosphäre der Erde 

First clear description of 
the greenhouse effect of 
the Earth‘s atmosphere 



Mean global temperature and sea level (relative to today’s) at different times in Earth’s 
history,with the projection for the year 2100 (1 m above today’s sea level). For the long term a 
much higher sea-level rise probably has to be assumed than that predicted for 2100. Source: 
WBGU, 2006 after Archer, 2006 

Meeresspiegel und Mitteltemperatur seit 40 Millionen Jahren 

Zu kurz gesprungen 





‘As man is now changing the composition of the 

atmosphere at a rate which must be very exceptional on 

the geological time scale, it is natural to seek for the 

probable effects of such a change. From the best 

laboratory observations it appears that the principal 

result of increasing carbon dioxide […] would be a 

gradual increase in the mean temperature of the colder 

regions of the Earth.’ 

Guy Stuart Callendar, Quarterly Journal of the Royal Meteorological Society 

(1939) 

THE FIRST FULL THEORY OF ANTHROPOGENIC CLIMATE CHANGE 



 Villach-Konferenz 1985: 
 

 

As a result of the increasing concentrations of the 

greenhouse gases, it is now believed that in the first half 

of the next century a rise of global mean temperature 

could occur which is greater than any in man‘s history 

 

Als Folge der zunehmenden Konzentrationen der 

Treibhausgase  ist es nun glaubhaft, dass in der ersten 

Hälfte des nächsten Jahrhunderts ein Temperaturanstieg 

kommen könnte, der größer ist als jemals in der 

Menschheitsgeschichte 



Today‘s main climate change factors 
 

Enhanced greenhouse effect  (CO₂, CH₄, 
O₃, N₂O, Halocarbons) 
 

Increased air turbidity, by vegetation fires 

and urban air pollution 

 

Land use change 

 

Solar energy variations 

 

Volcanic eruptions reaching the 

stratosphere 



Greenhouse gas per capita emissions in 2000 including land use change 

93.9 Tons of CO₂ per capita per year 



Disturbances and Uncertainties in the Global Carbon Cycle (IPCC;2007) 
         Störung und Unsicherheit im globalen Kohlenstoffkreislauf 

Hauptunsicherheit 

Main Uncertainty 



IPCC4 WG I, 2007; 

(Radiative Forcing = 

Strahlungsantrieb, 

LOSU=Level of Scientific 

Understanding) 



IPCC- AR4, 
2007.1 

--------------------------------------------------------------------  never experienced by homo sapiens 

(Modellmittel und  Unsicherheitsbereiche der Klimamodelle) 
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EU,G8,G20 , Copenhagen   Goal------------------------------- 

Mit Klimamodellen errechnete mittlere Erwärmung an der Erdoberfläche 



 

Geänderte Niederschlagsmuster                                                                                                                                                                                                                                                                                                                                                                                                                                                     

Stippled: 90% of models agree 
White: no significant changes in 60% of all models 



Interaction of Science and Politics 
• Science 
1979 Anthropogenic  climate change is    

probable  in the 21st century  

1985 WMO/UNEP:Climate change 
needs adapted security related   
infrastructure 

1990 Without climate policy several 
degrees warming  are probable  
until 2100 

1995 SAR of IPCC: The balance of 
evidence suggests a discernible 
human influence on global climate 

2001 TAR of IPCC: Most of the observed 
warming in recent 50 years is 
anthropogenic 

2007 AR4 of IPCC:  Climate change is 
well documented and to a large 
extent anthropogenic 

 

• Politics 
1979 Start of the World Climate 

Programme  by WMO 

1987 WMO Congress asks for an 
intergovernmental body, which 
starts in 11/1988 as IPCC 

1992 UNFCCC is signed at the Earth 
Summit in Rio de Janeiro by 153 
countries 

1997 COP3 decides on the Kyoto 
Protocol 

2002 EU accepts 2°C goal; 

 

2005 KyotoProtocol is enacted 

 

2010 COP 16 of UNFCCC accepts the 
2°C goal in Cancun 



Acceleration of anthropogenic climate change in 

comparison to natural global climate change 
 

Fastest mean global climate change in the recent millions of 

years:  

The recovery from maximum glaciation to a full interglacial  

needs about 10 000 years at about 5°C mean global warming 

 

Anthropogenic mean global warming: 

The projected warming for the 21st century without globally 

co-ordinated climate policy is calculated to range from 1.5 to 

about 4°C depending on scenarios accounting for different 

global development paths. Hence, there is an acceleration by 

factors  up to 80, which will be beyond the capability for 

adaption of many natural ecosystems. 



Nature 2009, Meinshausen et al. 

(C = CO2/3.67) 

WBGU 2009: nur noch 750 Gt CO2 
 bis 2050 erlaubt 



Rapid Anthropogenic Climate Change 
Rascher Klimawandel durch den Menschen 
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IPCC 2001 PNAS 2009 

 Copenhagen Goal-----------------------------------------------------------------------

----------------- 



A major Dilemma: 

 

1) Finally we have the 2°C goal, which 

is extremely hard to be reached, as it 

is equivalent to a full transformation to 

a renewable energy system  available 

until 2050  

2) The 2°C goal, however, does not 

avoid tipping points 


