
Climate of the Ocean – Exercise 2          09.11.2016 

 

Task 1: 

In lecture 3 the equations of motion for the so-called inertial oscillations were introduced: 

𝑑𝑢
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𝑑𝑣
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= −𝑓𝑢 

Show that in the northern hemisphere (f>0) an object released at the position (x0,y0) orbits 

clockwise in a circle of radius 𝑅 =
𝑉

𝑓
 about the point (𝑥0, 𝑦0 −

𝑉

𝑓
) with a period 𝑇 =

2𝜋

𝑓
. 

Task 2: 

In lecture 3 you had a look at the horizontal momentum equations and the scales of the 

different terms for synoptic motions in the atmosphere in the mid-latitudes, as can be seen 

in Table 1. Do the same for the circulation in the mid-latitude ocean (φ0=45°).  

Horizontal velocity scale    U ~ 10-1 m s-1 

Vertical velocity scale    W ~ 10-2 m s-1 

Length scale     L ~ 105 m 

Depth scale     H ~ 103 m 

Horizontal pressure fluctuations  δP/ρ ~ 103 m2 s-2 

Time scale     L/U ~ 106 s (10 days) 

 

Table 1: Scale Analysis of the Horizontal Momentum Equations (from J. R. Holton: An 

Introduction to Dynamic Meteorology, Third Edition) 


