
1. A) Write down the equations of motion for both the east/west and north/south 
motion whereby the local acceleration is balanced by the Coriolis acceleration. 
 
 
 
B) Write down the equations of motions for both the east/west and north/south motion 
whereby the pressure gradient is balanced by the Coriolis acceleration. 
 
 
 
C) Write an expression that describes the velocity as a function of time assuming that 
this pressure gradient is balanced only by the local acceleration and that the pressure 
gradient remains constant in time. Draw the result graphically. 

 

 

2. A steady wind blows at 10 m/s to the north. The wind stress can be parameterized 
as Cd * U2 where Cd = .0015 

 

A) Write down the momentum equation assuming that the momentum balance is 
between the wind friction and the Coriolis force. 

 

 

B) If this wind forcing occurred over a 100 km square box  where f= 10-4 s-1   what 
would be the transport of water through each side of the box?  

 

 

C) Now consider the fact that the Coriolis parameter varies with latitude.  How will 
the transport and Ekman  depth vary with latitude?  Is the flow divergent or 
non-divergent? 

 

D) If the wind were from the west  and we considered the fact that f changes with 
latitude would the Ekman flows be divergent or non-divergent?  Would the flows 
lead to a change in the thickness of the mixed layer? Would it get thicker, thinner or 
stay the same? 








