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Lecture 3: Overview 

 

Episode 1: Basic facts about global warming 

 

Episode 2: Impacts of climate change and mitigation 

 

Episode 3: Interview 
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Learning Outcomes 

 

1. Get a basic understanding how global warming affects the incidence of heat 

waves, droughts and floods. 

2. Understand how global warming affects sea-level rise. 

3. Understand the 2-degree limit of global climate policy and how quickly 

emissions need to be reduced to stay below this limit. 
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• Weather extremes 

• Sea level rise 

• Mitigating global warming 

 

Content 
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Heat Waves  

Distribution of European summer temperatures AD 1500 - 2010 

Source: Barriopedro et al. 2011 
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Observed increase in monthly heat records 

Based on 150.000 time series starting in the year 1880 

Source: Coumou et al. (submitted) 

Heat Waves  
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Changes in Precipitation 

Observations: trend 1961-2006 Model simulation 

Southern Europe 

Is drying out 

Source: EEA 2008 
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Forest fires in Greece, August 2007 

Source: MODIS Rapid 

Response Project, NASA 

Goddard Space Flight Center 

Heat Raises Fire Risk 
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Australian Bush Fires February 2009: Sydney Morning Herald, 9.2.2009 

Australian newspaper headline about the “Black Saturday” 

bushfires in February 2009 

Heat Raises Fire Risk 
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Source: NASA 

Pakistan Flood Disaster 2010 

WMO-Statement 11. August 2010: 
 

Unprecedented sequence of extreme weather events 
“The sequence of current events matches IPCC projections of more frequent 

and more intense extreme weather events due to global warming.”  
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Weather Extremes 

        Source: Coumou and Rahmstorf 2012 
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Data: Gauges: Church & White 2006; Satellite: AVISO 
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Ice Sheet Contributions to Sea Level 

Source: Van den Broeke et al. 2011 Photo: Ian Joughin 
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Rising Faster Than Expected 

Satellite 

Tide Gauges 

Source: Rahmstorf et al., submitted 
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Sea-Level Rise and Global Temperature 

Observed rate of 

sea level rise 

Dual model 

Data:  Church & White sea level with Chao reservoir correction 

 NASA GISS global mean temperature 

Source: Vermeer and Rahmstorf 2009 
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Sea Level Projections 

Future sea level (rel. to 1990) based on  

IPCC AR4 global temperature projections 

 

Full range: 75 – 190 cm by 2100 

Source: Vermeer and Rahmstorf 2009 
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Reconstructing Past Sea Level  

Outer Banks, North Carolina 

Fotos: S. Rahmstorf 
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2000 Years of Sea Level 

Source: Kemp et al. 2011 
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Multi-Century Projections 

Source: Schaeffer et al. 2012 

Rate of Rise Sea Level 
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The 2 ºC Limit 

A2 

B1 

A1FI 

2 ºC limit 
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Source: Meinshausen et al. 2011 

Two Futures 

• To stay below 2ºC with probability 75% we can still emit  700 Gt CO2 until 2050. 

• At current rate we will have used up this budget in 20 years. 



www.va-bne.de • World in Transition: A Social Contract for Sustainability 
Lecture 3: Climate Change • Episode 2 • Prof. Dr. Rahmstorf 

Exercises for Self Study 

1. Find out what is known scientifically about climate change impacts in 

your country or region. A good starting point is volume 2 of the IPCC 

4th assessment report, found at www.ipcc.ch, which has regional 

chapters. A much shorter, illustrated summary of the main findings of 

this report is provided in the book The Climate Crisis  (David Archer 

and Stefan Rahmstorf, Cambridge University Press 2010). Scientific 

articles can be found e.g. by using the search engine google scholar. 

 

2. Keep informed about current developments by reading the monthly 

State of the Climate reports compiled by the National Oceanic and 

Atmospheric Administration at http://www.ncdc.noaa.gov/sotc/ 

 

 

 

 

 

 

http://www.ipcc.ch/
http://www.ncdc.noaa.gov/sotc/
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3. Get informed about „tipping points“, where irreversible, large-scale 

changes in the Earth system might be triggered. (A good starting point 

is the review paper „Tipping elements in the Earth„s climate system“, 

by Lenton et al., PNAS 2008.)  

 

4. Find out what targets and strategy your government has to reduce 

greenhouse gas emissions. Do you find the strategy adequate? Which 

concrete steps have been taken to implement it?  

 

Exercises for Self Study 
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