
Recent climate change?

From Intergovernmental Panel on Climate Change AR5 2014. 

13.8 OC

15 OC



Valid Explanation?

“The decrease in pirates anti-correlates with global 

temperature. Thus, global warming is caused by 

fewer pirates.”



Fig from text. Keeling Curve and Ice Core data.

Due to increasing CO2 caused by humans?



Global Warming vs. Climate Change

Common Usage Definition of Global Warming:

“A change of climate which is attributed directly or 
indirectly to human activities that alter the composition 
of the global atmosphere and lead to a change in the 
global average temperature “

See, e.g. US EPA

Joel Thornton


Joel Thornton


Joel Thornton




Recent climate change?

From Intergovernmental Panel on Climate Change AR5 2014. 

13.8 OC

15 OC



Climate States and Variability
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Climate “States” and Variability

• Why is there natural variability in Earth’s weather, and more 

importantly (for this class), its climate “states”?

• Why does it seem like there are “preferred” climate states?

• Why does the Earth change between different states?



Climate States, Variability, Energy

“Local” equilibrium

unstable equilibrium

“Global” equilibrium

A “landscape” view of climate states

Climate state 1

Climate state 2
Perturbations:

Forcings:
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Systems and Change

• Some initial thoughts on “climate 

states”, change, and energy

• The Earth System

• Perturbations and Forcings

• Couplings and Feedbacks



The Earth “System”
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Earth System Components Communicate

Fig. from text

Couplings give rise to 

feedbacks

Feedbacks amplify or 

dampen change

(Lithosphere)

(Biosphere)
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Earth System Components Communicate

Fig. from text Couplings

(Lithosphere)

(Biosphere)
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Earth System Components Communicate

Fig. from text Feedback Loops

(Lithosphere)

(Biosphere)
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