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Module	  contents	  

§  Evidence	  of	  global	  warming	  
§  Principle	  of	  the	  greenhouse	  effect	  
§  Sea	  level	  rise	  and	  ice	  cover	  
§  Clouds	  and	  precipita>on	  
§  Future	  weather	  



The	  globally	  mean	  temperature	  



Climate	  

What	  is	  climate?	  
§  Long	  term	  averaged	  weather	  (30	  years)	  
	  

What	  is	  climate	  change?	  
§  Changes	  of	  long	  term	  averaged	  weather	  (30	  years)	  
	  

What	  is	  anthropogenic	  climate	  change?	  
§  Man-‐induced	  changes	  of	  long	  term	  averaged	  weather	  (30	  years)	  





Observed	  change	  in	  annual	  precipita.on	  over	  land	  



Radia.on	  

Atmosphere	  

Solar	  light	   Infrared	  radia;on	  



CO2	  observa.on	  

§  CO2	  concentra>on	  in	  the	  
	  atmosphere	  has	  increased	  



About	  predic.ons	  

Greenhouse gas 
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Is	  it	  really	  that	  
simple?	  

§  No,	  we	  have	  to	  understand	  the	  
physical	  processes	  in	  the	  	  
climate	  system	  





Cooling	  clouds	  

Nice	  in	  the	  shade	  

Greenhouse	  gases	  

Too	  warm	  to	  live	  in	  

No	  atmosphere	  

Too	  cold	  to	  live	  in	  
height 
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Solar	  energy	  



Sea	  level	  



Antar.c	  ice	  sheets	  



Clouds	  and	  precipita.on	  
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