
  

Unit 11: Climate Change

Lecture 1

Objectives:
E2.2D - Identify the main sources of energy to the climate system.

E5.4B - Describe natural mechanisms that could result in 
significant changes in climate (e.g., major volcanic eruptions, 
changes in sunlight received by the Earth, meteorite impacts).

E5.r4i - Explain the causes of short-term climate changes such as 
catastrophic volcanic eruptions and impact of solar system objects.



  

Energy Sources*

 The Sun is the Earth's primary energy source 
and external driver of climate variability.



  



  

Nine Tipping Elements

The nine tipping elements and a prediction of the time it would take them to undergo a 
major transition are:

    * Melting of Arctic sea-ice (approx 10 years)
    * Decay of the Greenland ice sheet (more than 300 years)
    * Collapse of the West Antarctic ice sheet (more than 300 years)
    * Collapse of the Atlantic thermohaline circulation (approx 100 years)
    * Increase in the El Nino Southern Oscillation (approx 100 years)
    * Collapse of the Indian summer monsoon (approx 1 year)
    * Greening of the Sahara/Sahel and disruption of the West African monsoon (approx 

10 years)
    * Dieback of the Amazon rainforest (approx 50 years)
    * Dieback of the Boreal Forest (approx 50 years)



  

Other Natural Mechanisms*

 Volcanic eruptions: 
Volcanoes can 
affect the climate 
because they can 
emit aerosols and 
carbon dioxide 
into the 
atmosphere.



  

Other Natural Mechanisms*

 Changes in the sun's intensity: Changes 
occurring within (or inside) the sun can affect 
the intensity of the sunlight that reaches the 
Earth's surface. The intensity of the sunlight 
can cause either warming (for stronger solar 
intensity) or cooling (for weaker solar 
intensity).



  

Other Natural Mechanisms

 Meteorite impacts.  Example is the Chicxulub Meteor 65 
MYA.

 Dust particles in the vapor-rich impact plume ejected from the 
Chicxulub crater rose above the Earth's atmosphere, enveloped 
the Earth, and rained back through the atmosphere around the 
entire world.  The dust in the atmosphere blocked sunlight 
from reaching the surface around the entire globe.  Current 
estimates suggest that the dust made it too dark to see for 1 to 
6 months and too dark for photosynthesis for 2 months to 1 
year, seriously disrupting marine and continental food chains.  
During this period, land surface temperatures decreased 
dramatically, possibly remaining below freezing in many 
areas.



  

Other Natural Mechanisms*

 Changes in the Earth's orbit: Changes in the 
shape of the Earth's orbit (or eccentricity) as 
well as the Earth's tilt and precession affect the 
amount of sunlight received on the Earth's 
surface. 
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