
Climate Dynamics: !
Why Does Climate Vary?!

 !

!
The Climate System: Components, Interactions, Forces, Circulations, and Instabilities !

http://www.esrl.noaa.gov/psd/people/dezheng.sun/lectures/ATOC7500.html!



The Climate System!

Atmosphere!

Cryosphere! Lithosphere!

Hydrosphere! Biosphere!



The Atmosphere!



The Hydrosphere !



The Cryosphere !
Land Ice! Sea Ice!



The Lithosphere!



The Biosphere!



The Interactions!



Buoyancy!
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Buoyancy!
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Buoyancy Driven Circulations!



Buoyancy Driven Circulations!



Buoyancy Driven Circulations!



Horizontal Pressure Gradients!





The Coriolis Force!



The Coriolis Force!



The Coriolis Force!



The Geostrophic Balance!



Frictions/Drags!



Frictions/Drags!



Frictions/Drags!



Instability!



Recommended readings For The Next Lecture!

Chapter 3 of Wallace and Hobbs!
Chapter 4 of Emanuel!

Section 1-2 in  Zhang, C. (2005), Madden-Julian 
Oscillation, Rev. Geophys., 43, RG2003, doi:
10.1029/2004RG000158.!
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