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•  Day is warmer than night? 
•  Summer is warmer than winter? 
•  Miami is warmer than Minneapolis? 
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Stable Unstable Neutral 

If an air parcel is displaced from its original height it can: 
 Return to its original height                         - Stable 
 Accelerate upward because it is buoyant    -  Unstable 
 Stay at the place to which it was displaced -  Neutral 

An Initial 
Perturbation 

How does precipitation form from tiny cloud drops? 
1.  Warm rain processes (collision and coalescence) 
2.  Ice crystal growth as droplets evaporate 
3.  “Ice multiplication” 

How many 20 µm cloud drops  
does it take to make a single  

2000 µm rain drop? 

V  =  4/3r3 

Vraindrop/Vcloud-drop  = (rraindrop/rcloud-drop)3 
            =  (100)3 

~ 1 million! 

•  Pressure gradient force (pushing) 
•  Gravity (falling) 
•  Friction (rubbing against the surface) 

•  “Apparent” forces  
–  The Coriolis Force 
–  Centrifugal Force 

 


F∑ = ma



Teaching Weather and Climate The Whole Course in a Nutshell!             Summer 2011 

Scott Denning                       CSU                CMMAP 3 

•  Subtropical Jet is zonal mean response to poleward flow in upper 
branch of Hadley Cell 

•  Polar front jet is response to N-S temperature differences 

•  Land vs ocean! 
•  North vs South 

•  Global mean  
warming of 2º to 5º C 

•  North American  
warming of 3º to 6º C 

 = 5º to 11º F 
•  Arctic warming of  

8º to 14º F 
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Goal: In 50 years, same 
global emissions as today 

Courtesy of Rob Socolow, Princeton 


