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Sec�on	
  2:	
  	
  Climate	
  Change	
  Review	
  

A�er	
  this	
  sec�on,	
  you	
  should	
  be	
  able	
  to:	
  
	
  

  describe how and why humans are affecting 
climate 

  understand recent and future climate change 

  discuss aspect of physical climate change 
important to biology 

	
  

Learning	
  outcomes 
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Components	
  of	
  the	
  climate	
  system	
  

Hannah, Climate Change Biology, 2011 
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Hannah, Climate Change Biology, 2011 

Greenhouse	
  effect	
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Historical	
  (last	
  12,000	
  years)	
  climate	
  change	
  

Kitchen,	
  2013	
   © 2014 Pearson Education, Inc.  
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Hannah, Climate Change Biology, 2011 

Changes	
  in	
  global	
  temperature	
  since	
  1850	
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IPCC	
  2013	
  WGI	
  report	
  

Observed	
  evidence	
  is	
  consistent	
  with	
  warming	
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Hannah, Climate Change Biology, 2011 

Changes	
  in	
  atmospheric	
  carbon	
  dioxide	
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Causes	
  of	
  climate	
  change	
  from	
  IPCC	
  AR5	
  SPM	
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Historical	
  climate	
  change	
  
from	
  IPCC	
  2013	
  report	
  

temperature	
  
trends	
  

ocean	
  
heat	
  

content	
  
trends	
  

sea	
  ice	
  trend	
  

IPCC	
  2013	
  
WGI	
  report	
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en.wikipedia.org/wiki/
Representative_Concentration_Pathways#mediaviewer/

File:All_forcing_agents_CO2_equivalent_concentration.png 
Inman, Nature Climate Change, 2011 

Representative Concentration Pathways (RCPs) 

CO2 emissions 
(fluxes) 

CO2 concentrations (stocks) 
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IPCC, AR5, WGI, 2013 

Warming projections 
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Increasing T for higher RCP, later periods 
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Projected Precipitation Change (%)  
Model Mean, RCP85 

2081-2100 minus 1985-2005 

IPCC, AR5, WGI, 2013 
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NOAA, State of Washington Report on Ocean Acidification, 2012 

Ocean acidification from increased CO2 

ocean pH (acidity) 
 

  1900-2000:  observed increase by 30% 

  by 2100:  projected doubling 

Na�onal	
  Climate	
  Assessment,	
  dra�,	
  2013	
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Hannah, Climate Change Biology, 2011 

Why does finer spatial resolution climate data 
help climate change ecology studies? 	
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“Climate	
  velocity”	
  

Loarie et al., Nature, 2009 


