
Eight essentials of Chaps. 1 - 3
• Climate:  Atmosphere + hydrosphere (ocean, lake, river, …) + earth

• Physics:  Three conservative quantities:  mass, momentum, energy 
+ their statistical quantities:  density, pressure, temperature 

Force (momentum input) balance

• Vertical hydrostatic:        Pressure gradient ≈ Gravity 

• Horizontal geostrophic:  Pressure gradient ≈ Coriolis   (mainly extratropical)

• Imbalance:   Acceleration − friction  →  Waves, convections (Chaps 5 – 6) 

Energy balance

• Radiative energy :  Insolation − “parasol” ≈ infrared − “greenhouse”

• Convection adjusting imbalance →  Troposphere + stratosphere 

• Condensation alleviation →   − 10 / − 5 K/km outside/inside of cloud 



Force balance over the rotating earth 
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Energy balance and vertical temperature profile
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