
Global Climate Change

Earth, 1972, Apollo 17, 

29,000 km into space.  



Natural Variation in Climate



Natural Variation in Climate

Precession - change in the orientation of the rotational axis of a rotating body.
Obliquity – change in the Earth's axial tilt.
Eccentricity – variation in earth’s orbit around the sun.

http://upload.wikimedia.org/wikipedia/commons/7/7e/Milankovitch_Variations.png
http://upload.wikimedia.org/wikipedia/commons/7/7e/Milankovitch_Variations.png
http://upload.wikimedia.org/wikipedia/commons/0/00/Earth_obliquity_range.jpg
http://upload.wikimedia.org/wikipedia/commons/0/00/Earth_obliquity_range.jpg
http://upload.wikimedia.org/wikipedia/commons/8/8c/Eccentricity_half.gif
http://upload.wikimedia.org/wikipedia/commons/8/8c/Eccentricity_half.gif
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Natural Variation in Climate

Wet/Dry Periods



Human Impacts on Climate

Irish chemist Sir John Tyndall discovered in 1859 that CO2 absorbs infrared energy as a
radiatively active constituent in Earth’s atmosphere.

Svante Arrhenius, a Swedish chemist born, speculated in 1890 that fossil fuel burning 
would elevate CO2 in the atmosphere and result in climatic warming.
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Human Impacts on Climate

A test of GHE comes from the paleo record of the earth.



Human Impacts on Climate

A test of GHE comes from the paleo record of the earth.

Global Change Impacts 2009.  



Human Impacts on Climate

Greenhouse effect easily tested in a classroom experiment.



Has Climate Changed as Predicted?
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Has Climate Changed as Predicted?



Mann et al. 2008  
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Has Climate Changed as Predicted?
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Is this Warming Due to Human Activities?



Is this Warming Due to Human Activities?IPCC WGI AR5.  2013



Mean global temperature has risen 0.6 deg C over past 130 years and is highest in 1000 
years.

Human Induced Warming?

The globally averaged combined land and ocean surface temperature data as calculated by a

linear trend, show a warming of 0.85 [0.65 to 1.06] °C 3, over the period 1880–2012.  

IPCC WGI AR5.  2013



Human-Induced Global Warming?

Intergovernmental Panel on Climate Change -

"…the balance of evidence suggests that there is a 

discernible human influence on global climate." 

December 1995.



Human-Induced Global Warming?

Intergovernmental Panel on Climate Change -

"…the balance of evidence suggests that there is a discernible 

human influence on global climate." December 1995.

This evidence for human influence has grown since AR4. It is extremely 
likely that human influence has been the dominant cause of the observed 
warming since the mid-20th century.

IPCC WGI AR5.  2013



Does Flattening in Temperature Increase Since 2000 Counter this 
Conclusion?

“Due to natural variability, trends based on short records are very sensitive to the 
beginning and end dates and do not in general reflect long-term climate trends. As 
one example, the rate of warming over the past 15 years (1998–2012; 0.05 [–0.05 to 
+0.15] °C per decade), which begins with a strong El Niño, is smaller than the rate 
calculated since 1951 (1951–2012; 0.12 [0.08 to 0.14] °C per decade)5.” 

IPCC WGI AR5.  2013



Spatial Variability in Rates of Climate Change

IPCC WGI AR5.  2013

Chang.  2013



Ecological Consequences of Past Change



Limiting factors
•Temperature
•Water
•Light

Ecological Consequences of Past Change
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Projected Future Climate IPCC WGI AR5.  2013



Projected Future Precipitation

• Increase in global average
• More ppt in high latitudes
• Less in 30 deg lat dry belts
• Drier in SW US and Mediterranean
• Increase in heavy downpours



Projected Future Climate

IPCC WGI AR5.  2013



Projected Future Climate

IPCC WGI AR5.  2013
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