Name: ______________________


______________________

______________________


______________________

SO414 Assignment 6 (40 points)






1. (a) (5 pts) Draw diagrams showing the velocity vector and the corresponding balance of forces for the following centers of low and high pressure in the midlatitude SOUTHERN hemisphere: (you only need to draw one diagram for each… but be clear in your diagram whether you are drawing a high or low, and ensure your diagram is indeed physically representative of a high or low).

a) Geostrophic 

b) Inertial 

c) Cyclostrophic

d) Gradient

(b) (5 pts) For each of the 4 balanced flows above, calculate a representative Rossby number.

2. (5 pts) A tropical cyclone at a latitude of 20N could have low-level winds of 60 m/s at a radius of 30 km from its center.  Is this flow geostrophic?  Show (mathematically) and explain how you came about your answer.  

3. (5 pts) For balanced flow at 40N, a) find the geostrophic wind speed if the magnitude of the pressure gradient (force per unit mass) is 1.5 x10-3 m/s2.  b) What is the gradient wind velocity for a cyclone of this strength with a radius of curvature of 750 km?  

4. (5 pts) In a low pressure system at 45N, the geostrophic wind at the surface is 20 m/s from the southwest.  The geostrophic wind at 500 hPa is 25 m/s from the west.  a) Is the wind veering or backing with height?  b) What does this imply about thermal advection? 

5. (8 pts) The following observations were made of w and ( at 1 second intervals during a research flight over Kansas during a summer afternoon.  a) Calculate the mean and perturbation components for each.  b) Calculate the average stress (
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).  c) What are the implications of the sign of the average stress (
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6. (7 pts) Perform Reynolds decomposition and averaging on the y-component of the equation of motion.  Which terms represent the turbulence?
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