Name: ______________________


______________________
______________________


______________________

SO414 Assignment 5 (40 points)






1. a) (2 pts) What determines the strength (magnitude) of geostrophic flow?

b) (5 pts) What is the magnitude of the pressure gradient required to maintain a geostrophic winds at a speed of v=10 m/s at 45N?

2. (4 pts) Match the correct boundary condition to its description:

a. Kinematic 

b. Free-Slip

c. Non-Slip (No-Slip)

d. Free Surface

i)    _____ The component of the velocity normal to the surface must vanish.

ii)   _____ A particle attached to the boundary must remain on the boundary.

iii)  _____ The tangential component of the velocity must vanish next to the boundary.  

iv) _____ There are no friction effects at the boundary.

3. a) (10 pts) Show ALL work.  Estimate the magnitude of the terms in the horizontal equation of motion for a large bathtub full of water (i.e. scale analysis):

L ~ 10 m

W ~ 0.1 m/s


f~10-4 s-1   

H ~ 1 km

U ~ 100 cm/s


(~ 10-6 m2/s   

b) (4 pts) What is the resulting balance of terms?

c) (6 pts) For this balance, calculate the Rossby, Ekman and Reynolds numbers.  State the dominate term from each non-dimensional number (i.e. term X is dominate to term Y).

4. (9 pts) Using the figure below, calculate the geostrophic velocity (magnitude and direction – one vector, not component parts).  The average latitude is 40N, ( = 0.9 kg/m3; (P = 500 Pa; f = 2(sin(; distance between isobars is 200 km; and ( = 45º.  Draw all forces and label.  
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