
¸Reconstructed global temperature over the last 420õ000 years 
based on the Vostok  ice core from the Antartica  (Petit et al. 2001)  

¸ It has been the last inter -glacial period during the last 10õ000 
years which has permitted to sustain the development of the 
human civilization.  
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2000 years of temperatures in the 30-90°  North hemisphere 
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¸Earth's climate has changed naturally between cooler and 
warmer conditions on a millennial timescale.  

¸Extra -tropical Northern Hemisphere (90 ð30° N) decadal 
mean temperature variations (dark grey line) relative to the 
1961ð1990 mean temperature with 2 standard deviations bars  

Ljungquist,2010  
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An ñassociatedò global temperature pattern (C° )? 

Recovery from volcanic 
eruptions dominates  
(global brightening)  

Tropospheric 
aerosols mask 

warming 
(global dimming) 

Greenhouse 
gases dominate 
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¸From about 6 GtC/y  in 1995, we are now at 9.5 GtC/y . By 
2020 and at the present rate CO 2 will reach å 12 GtC/y .  

Man made fossil CO2 emissions are rising at a rapid pace 

IPCC A1B predictions   
of a fully uncurbed  
 emission process 



BUT, has the Anthropogenic warming slowed down ? 
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¸Average temperature and CO 2 emissions over the last 17 years 
show a small temperature drop rather than a significant rise, in 
contrast with more naïve previous extrapolations.  
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Five independent global estimates  
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http://theclimatescepticsparty.blogspot.de/2014/02/england -passes-wind-and-discovers -heat.html   

Trend: -0,00 ( -0.01) C°/century  

Hadcrut3 data  

http://theclimatescepticsparty.blogspot.de/2014/02/england-passes-wind-and-discovers-heat.html
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Contribution  
to the growth  

Primary energy growth during the next 25 years (IEA) 



The main pillars of the European energy policy 

¸During as many as twenty years, the energy policy has been 
determined by two main priorities : 

üThe first strategic priority for the European Union has been 
the one to prevent dangerous climatic changes  

ü The second consideration is based on the assumption that the 
energy prices will rise inexorably as global energy demand 
rises and the resources become scarce and this will necessarily  
make renewable energies competitively the winners  

¸The resulting energy policy by 2020  is based on the so -called  
EU "20 - 20- 20" climate and energy package , namely:  

ü20% reduction of CO 2 emissions from 1990  

ü20% of EU energy produced from renewables 

ü20% improvement in EU energy efficiency.  
¸By circa 2040 about 80% of the EU primary energy should 

eventually come from renewables 
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European Energy System based on renewable Sources 
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Greenhouse Gas Neutral Germany 

Greenhouse gas emission 
reductions is a top priority. 
The goal of German energy 

policy is to reduce such 
emissions by at least 40 

percent by 2020 and by 80 
to 95 percent by 2050, 
relative to 1990 levels.  

 

Hydrogen electrically produced by PV, Hydro, 
Wind, Geoth. and Solar are the main energy 

sources of Industry and Transport  

1990 2050  

Electricity  

Hydrogen  

Heat  
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Gerhard Knies, ISES-Rome CSP WS 2007 

1700 TWh el/y  1090 TWh el/y  750 TWh el/y  890 TWh el/y  

�|1 GWhel/km²/y  �|1 GWhel/km²/y  �| 30 GWhel/km²/y  �| 30 GWhel/km²/y  

Typical Yield  

Economic potentials  

Economic potentials > 600 000 TWh el/y  

Typical yield CSP, PV�|250  GWhel/km²/y  
Demand of electric power:  
 »  7 500 TWh /y   Europe + Desert  2050  
» 35  000 TWh /y   world -wide 2050  

Biomass Wind Geothermal Hydropower 


