Homework #6: Coriolis Effect and Atmospheric Circulation

Oceanography 101




Name ________________________

Autumn 2000





Section________________________

Due at the beginning of lecture Thurs 11/9

TA___________________________

Part A: Coriolis Effect
1.  The Coriolis effect would be greater for… (Circle all that apply)
       
(10)

a. Fast moving objects compared to slow ones.

b. Objects moving at 300N compared to objects moving along the equator.

c. Objects moving in the Northern Hemisphere compared to objects moving at the same latitude in the Southern Hemisphere.

d. Objects moving in a north-south direction compared to objects moving in an east-west direction.

e. Objects moving long distances relative to objects moving at shore distances.

2.  a.  Suppose that the wind velocity of a Northern Hemisphere high pressure cell (X) is 50 km/hr while the velocity of a Southern Hemisphere high pressure cell (Y) at the equivalent latitude is 35 km/hr.  The wind in (X or Y) is deflected the most. 

Circle one.








      (2)

b. Explain why in no more than two sentences.




       (6)

3. A popular myth holds that water always runs clockwise down drains in the northern hemisphere and counterclockwise down drains in the southern hemisphere.  Give two reasons to explain why this myth is wrong using what you have learned about the Coriolis effect.








       (8)

Part B: Atmospheric Circulation

You are about to turn the globe diagram on the next page into a summary of the “ideal” atmospheric circulation.  The next questions pertain to conditions near the surface.

4. Temperature has a strong effect on the movement of air.  Does hot air at the equator rise or fall?
_______________





(2)

5.  In the ideal model, is the equator a low (LO) or high (HI) pressure zone at the surface?
___________

     Label it LO or HI on the model.






(4)

6. Warm air rises at the equator, spreads out and cools, gets denser, and falls at 300; the falling air presses down and creates a (HI / LO) pressure zone.  Circle one.


Put an arrow at 300 to show that air falls there and label it HI or LO.

(4)

7.  Would air rise or sink at the poles?
_____________

Put arrows at the poles to indicate this motion, and label them HI or LO as above.  

You should now be able to tell whether there are HI or LO pressure zones at 600.  Label them accordingly.







(8)

8.  Do surface winds flow from LO to HI or from HI to LO pressure zones?
______________







(8)


      Add arrow heads to the circulation cells to show the direction of surface winds.

9. Now, on the globe itself, draw a dashed arrow in each cell to show whether the sense of air motion is north to south or south to north (assuming that the Earth is not spinning).









(6)

10. Now let the Earth spin.  What will the spin do to the surface wind band paths you just sketched?  Sketch in solid arrows in each cell to show how the paths deflect.  This apparent deflection is due to ______________________.


(9)

11. Label each wind band with its proper name.




(6)

12. Label the zone between each wind band with its proper name.


(5)

Part C: Low pressure cells
13. Winds on the real Earth, of course, are more complicated than the idealized picture you have sketched.  Besides latitude, what are two factors that control the location of actual high and low pressure cells on the Earth.  Be brief and specific.

#1)









(4)

#2)









(4)

14. The figure below shows two atmospheric low pressure cells at similar latitudes in the Northern and Southern Hemisphere, respectively.

a. Draw dashed arrows on each cell to show the direction of the horizontal winds without the Coriolis effect.






(4)

b. Draw solid arrows on each cell to show the direction of the horizontal winds with the Coriolis effect.








(4)

c. The wind motion around a low pressure cell in the Northern Hemisphere is (clockwise / counterclockwise).  Wind motion around a low pressure cell in the Southern Hemisphere is (clockwise / counterclockwise).  Circle one.

(2)

d. Air is (rising / falling) in the center of the low pressure cell.  Circle one.
(2)

e. Low pressure cells are associated with areas of  (precipitation / clear skies).  Circle one.







             
(2)
