
Climate Change 

Causes, processes and possible effects  
 

(compiled for BIOTA para-ecologist training by Moritz Engsbers, 2008) 

http://www.greenpeace.org.uk/tags/usa?page=2 
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What is Climate Change? 

“A change of climate which is attributed 
directly or indirectly to human activity 

that alters the composition of the global 
atmosphere and which is in addition to 

natural climate variability observed over 
comparable time periods.” 

from Article 1 of the UNFCCC 
 (United Nations Framework Convention on Climate Change)  
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How does the greenhouse effect 
work? 

sun 

earth’s surface 

atmosphere 

sunrays are reflecting to space 
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The greenhouse effect 

sun 

high concentration of greenhouse gases 

The energy is ‘trapped’ between land surface, oceans and atmosphere 
and the temperature is heating up… 
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The greenhouse effect 

Source: www.combatclimatechange.ie 
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Heating up the earth? 

There are different greenhouse gases, 
that induce global warming (vapor, 
methane, nitrous oxides). One of the 
most influential is CO2. 

Source: http://www.esrl.noaa.gov/gmd/ccgg/trends/co2_data_mlo.html 



7 

Main CO2 emitters 

http://www.naturalsciences.be/pss-ccs/Public/climatechange/ 
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Main CO2 emitters 

www.worldmapper.org/ 

CO2 emissions 2000 



9 

Examples of CO2 sources 

coal and oil burning forest fires 

volcanic eruptions  http://pubs.usgs.gov/fs/ 
http://www.ehponline.org/ 
http://nix.nasa.gov/ 
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Examples of CO2 sinks 

soils 

forests 

oceans 

http://www.marietta.edu/ 
http://www.boden.uni-bonn.de/ 
http://www.kamphausen.com/ 
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Induced by human or nature? 

Computer models are helpful to understand the causes of climate change. 

Source: http://environment.newscientist.com/data/images/archive/2486/24861403.jpg 
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Source: www.ipcc.ch 
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What could happen in South Africa? 

The HADCM3 climate model of changes in temperature (left) and precipitation 
(right) for 2050 (relative to conditions between 1961 and 1990) 

Source: www.millenniumassessment.org 
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Consequences of Climate Change 

http://www.gcrio.org 
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How to deal with Climate Change? 

mitigation adaption 

There are two overall strategies: 

e.g.  
Kyoto-protocol 

reduction of emission 
renewable energy 

 

e.g.  
coastal protection 

adapted agriculture 
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A brief summary 

• Human influence on climate is regarded as 
to be sure 

• Greenhouse gases play an important role 
in Climate Change 

• Climate forecasts are difficult to model 
and have a high uncertainty 

• Local impacts are very hard to predict 
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