
Week 2: Couplings, Feedbacks, Energy

• Couplings/Feedbacks

• Daisy World: a simple system

• Energy: Work, Heat, Radiation
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Couplings Between Wolves and Bunnies 
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Poll Question
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Wolves and Bunnies

(+)

(-)

Feedback loop overall negative (stabilizing)



Predator-Prey Model



Daisy World

• Concept by James Lovelock

• Illustrates that biosphere can “regulate” 

climate without requiring intelligence

• Useful introduction to feedbacks in the 

climate system (especially those involving 

biosphere)



Useful Daisy World Concepts

• Life has “optimum conditions”

• Planetary Albedo – “reflectivity”, fraction of solar 

energy intercepted by planet, but not absorbed



Daisy World Climate System
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Daisy World Energy Balance

Daisy Coverage0 1
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Poll Question



Poll Question



Daisy World Couplings and Feedbacks



Feedback Factor – DW Example

T

Strength of Forcing

(e.g. increasing “luminosity”)

T if no feedbacks



Feedback Factor –DW Example

T

Strength of Forcing

(e.g. increasing “luminosity”)

T if no feedbacks

Actual T caused by 

(negative) feedbacks
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Feedback Effect –DW Example

T

Strength of Forcing

(e.g. increasing “luminosity” – DW’s sun gets brighter)

T if no feedbacks Tipping Point!

Actual T caused by 

(negative) feedbacks


