
Feedbacks and coupling



The climate system

(looks complex!)

Atmosphere

Hydrosphere

(ocean, etc)

Solid earth

BiotaAll parts are connected.

All parts depend on others

Where are human effects?



How well do we understand 

climate?

ÅRather than understanding everying with all 

the details, we look to understand the 

dominant parts

ÅSimplified descriptions and analogies work

(but have limits)



Venus: has a ñsuperò 

greenhouse effect. Very 

hot!

Jupiter: Swirling 

clouds and storms

Earth: similar to other planets?.... 

Err.. Sort of?

Mars: Mostly CO2 

atmosphere. But weak 

greenhouse effect.
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What are the basic controls 

of atmospheric an oceanic 

circulation?



Observed temperature

Intergovernmental Panel on Climate Change, Fourth Assessment 

Report (IPCC AR4, 2007)





Now measured by NOAA-

Global Monitoring Division  

in Boulder and INSTAAR 

at CUCharles (Dave) Keeling



Chemical composition of ice 

related to temperature

Also, air bubbles trap CO2

Ice core samples analyzed at 

CU-INSTAAR, cores stored at 

the National Ice-core Lab. in 

Denver

Drilling ice cores

recent

100,000 years

0.5 million years old


