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Angular Momentum, 𝑀 :

𝑀 = 𝑢 + Ω 𝑎 𝑠𝑖𝑛𝜙 𝑎 𝑠𝑖𝑛𝜙

Angular momentum conserving wind, 𝑢𝑀 :

𝑢𝑀 =
Ω 𝑎2𝑠𝑖𝑛2𝜙

𝑎 𝑐𝑜𝑠𝜙

Radius of the earth: 𝑎 = 6371 km 

Angular velocity of the earth: Ω = 7.29(10−5) rad s-1

Conservation of Angular Momentum

This explains the 
existence of the 
subtropical jets at 
the poleward edge 
of the Hadley Cell!
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Coriolis Force

Coriolis acceleration:

𝑎𝑐 = −2Ω × 𝑈

Coriolis parameter (f-plane approximation):

𝑓 = 2Ω 𝑠𝑖𝑛𝜙 𝑎𝑐 =
𝜕𝑈

𝜕𝑡
= −𝑓 Ƹ𝑧 × 𝑈

x-direction: 
𝜕𝑢

𝜕𝑡
= 𝑓𝑣 y-direction: 

𝜕𝑣

𝜕𝑡
= −𝑓𝑢

This explains the 
latitudinal 
pattern of zonal 
surface winds!
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Hydrological Pattern
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Hydrological Pattern

Trenberth et al. 2007


