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______________________


______________________

SO414 Assignment 7 (40 points)






1. (8 pts) A northerly wind of 12 m/s is observed at a 10 m height at a latitude of 45N.  The average horizontal stress is 0.26 N/m2, the ocean mixed layer is 50 m deep, the air density is 1.2 kg/m3, and the water density is 1025 kg/m3.

a) (2 pt) What is the direction of the Ekman mass transport in the ocean?

b) (2 pt) What is the direction of the Ekman mass transport in the air?

c) (1 pt) What is the stress at the ocean surface (
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d) (3 pts) What is the Ekman mass transport in the ocean?

2. (4 pts) Imagine that the Earth was spinning in the opposite direction to its current direction.  a) What would you expect the pattern of the surface winds to look like and why? b) On what side (east or west) would you expect to find 

boundary currents in the ocean and why?  

3. (3 pts) Use Sverdrup theory and assume a western boundary current occurs.  Sketch the pattern of ocean currents you would expect in the basin below, in which there is an island (don’t forget the box is a basin boundary, too).  Assume northern hemisphere and the wind pattern as depicted by the arrows on the right.


4. (8 pts) Write the vorticity equation.  Label and define all terms.  What component of vorticity does this describe?

5. (3 pts) Under what conditions can curved flow have zero relative vorticity?  Explain and draw a picture if needed.   

6. (4 pts) Between 15 UTC 26 August and 15 UTC 28 August Hurricane Katrina intensified rapidly as the central pressure decreased from 981 hPa to 907 hPa. Calculate the relative vorticity of this hurricane when the maximum winds were observed to be 36 m/s at a distance of 14 km from the center.

7. (10 pts) Complete the following table for westerly flow over a mountain range in the northern hemisphere.  (You will have to estimate the air column depth).
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