2011 Booth Invitational - Meteorology Test

Team Name:                             Team Number:                  Student Names:                                     .
(3 points each)
1. The best description of the shape of a raindrop as it falls through the atmosphere is:
a. A tear-drop

b. A  can of WD-40
c. A hamburger bun

d. A spheroid

e. A dodecahedron

2. Most summer rainfall in Atlanta, GA is a result of:

a. Snow and graupel aggregates falling and melting before they reach the ground

b. A coalescence of tiny water droplets until they are heavy enough to fall to the ground

c. Electrical attraction of water droplets within clouds

d. Rain from previous storms that seed new clouds and form additional rainfall

3. A sultry summer day in Atlanta might see afternoon relative humidities of:

a. Near 100%

b. 80-100%

c. 60-80%

d. 40-60%

4. Over Atlanta,  in the summer, the precipitable water or amount of water that can be squeezed from a 1 meter-squared column of atmosphere is about:
a. 1-2 meters

b. 10-20 cm

c. 1-5 cm

d. 1-10 mm

5. The SI units of pressure (where pressure is Force per unit Area)  are:

a. kg m-1 s-2
b. Inches of Mercury

c. Millibars

d. kg m s-1 K-1
6. A commercial airliner cruises at what height (above mean- sea-level) and experiences what typical wind speeds, and environmental temperatures?
a. 25,000 - 30,000 m, 10-100 m s-1, 270-3000K

b. 25,000 - 30,000 m, 100-200 m s-1, 270-3000K

c. 7,500 – 10,000 m, 100-200 m s-1, 220-2800K

d. 7,500 - 10,000 m, 10-100 m s-1, 220-2800K

7. Approximately, What is the ratio of the density of liquid water to that of air at sea level

a. 10:1
b. 100:1

c. 1000:1

d. Not enough information to answer question 

8. Freezing rain is described as:

a. Hard ice pellets that accumulate on the ground

b. A mixture of rain and snow reaching the ground

c. Super-cooled raindrops freezing on contact with the ground

d. Any rainfall that strikes a cold surface and freezes.

9. Surface low pressure flow is cyclonic and inward towards the center.  The inflow of air towards the center of a surface low pressure is a consequence of:

a. Force balance of the pressure gradient, coriolis effect, and surface friction.

b. Strong rising motions in the center of the low pressure.

c. Formation of precipitation bands near the low center.

d. Air does not flow inward towards surface lows at the surface, so this assertion is incorrect.

10. Geostrophic balance in the northern hemisphere assures that:

a. Cold air will always be found to the left of the mean flow.

b. Cold air will always be found to the right of the mean flow.

c. Cold air will always be found ahead of the mean flow.

d. Cold air will always be found in the wake of the mean flow.

11. Average sea-level pressure world-wide is about:

a. 1030 Mb

b. 1013 Mb

c. 850 Mb

d. 500 Mb

12. A vault is a meteorological or structural feature found in:

a. Severe thunderstorms

b. Hurricanes

c. Intense low pressures

d. Whirlwinds

What do the following meteorological acronyms stand for:
(2 points each)

13. EF-3



14. WMO


15. cP



16. WAA


17. RADAR



18. BINOVC



19. Cb



20. GOES



21. UK-MET


22. Wx


23. RH



24. S+ or SN+

25. WFO

True or False (1 point each)
26. Heat is liberated when raindrops evaporate or snowfall melts.
27. Near the surface, the actual environmental air cools about 0.65K for every +100 meters of elevation change.
28. A typical cloud base of precipitating clouds (with precipitation reaching the surface) is about 3,000 m.
29. The greatest threat to life in a hurricane is high winds (debris or collapse of structures caused by wind).
30. N2 is the most common gas found in the atmosphere.

31. Ozone, Water Vapor, CO2, and Methane are all greenhouse gases.
32. With its mile-high elevation, Denver experiences over 120” of snowfall annually.
33. The cold Pacific water near the coast is the main reason California is so dry in the summertime.
34. Circumpolar jet streams are typically found at about 7-12km above sea level.

35. There is an active tornado “alley” found in Europe very similar to the US Great Plains.
36. Low pressures circulate clockwise in the southern hemisphere.

37. Instead of westerlies in the mid-latitudes, the southern hemisphere experiences easterlies in the mid-latitudes.

38. There is no land mass near the North Pole.  There is only semi-permanent sea-ice.
39. The ice over Greenland is so thick and heavy that it pushes the Greenland landmass down far below sea level in places in the center of the Greenland land mass.

40. The consensus finding of the IPCC anticipates between roughly 2.5 and 5 degrees C of warming by the year 2100.
41. Pilots often seek out and fly within jet streams and jet streaks since they can shorten flight travel time and reduce fuel consumption.
42. Snowflakes are 8-sided hexagonal ice crystals.
43. The addition of water vapor to air makes the resulting air heavier.

Fill in the answer:  (4 points each)
44. An instrument for measuring humidity is called a:
45. A region where a frontal boundary is being created or is intensifying is fronto-
46. A cold frontal boundary overtaking a warm front generally leads to the cold air mass being lifted off the ground.  This process is called:
47. When a mid-latitude snowstorm intensifies and moves up the east coast it is often called 
a :
48. Just above the troposphere is a layer of air with no change in temperature with height.  This layer sandwiched between the troposphere and the stratosphere is called the: 
49. Well organized and fast moving zones of rising air in thunderstorms are called:
50. A line of thunderstorms organized ahead of a strong cold front is called a:
51. Streaks of rain or snow that fall from clouds but do reach the ground are called:
52. Many days in the summer a punch of dry and hot air forms in western Texas and moves eastward, setting off scattered strong thunderstorms.  This phenomenon is called a:

53. You can see your breath in the air around you when air exhaled from your lungs because (give full explanation):

54. Heat flow between a cool body and a warm body always flows in the direction of:
Map exercises

Diagram #1:

Weather Map (60 points)
A surface weather map from September 19, 2006 at 7:00am EDT is shown.  Heavy solid lines represent surface fronts.  Thin contours are isobars or lines of equal surface pressure with a contour interval of 4 millibars.  A compass and length-scale are provided.  Four points A,B,C and D are marked.  You can assume the general progression of weather elements is from WSW to ENE at about 10 m s-1 (about 20 mph).  the central pressure of the closed low is 998 Mb.  The central pressure of the closed high is 1026 Mb.  
Please complete the following: (5 each)
1. Draw low or high pressures with L or H where closed pressure centers are indicated.

2. Properly label any cold, warm, stationary, or occluded frontal boundaries with appropriate symbols along the fronts.

3. Using about 15-20 arrows nicely distributed over the map,  show the approximate surface flow that is consistent with the pressure distribution.  The arrow tips should be downwind; the tails should be from whence the wind flows (the wind direction) in the same manner a wind dial or wind vane would behave.  The wind arrows should have different lengths that are roughly proportional to the wind speed; a short arrow representing light flow and a long arrow representing stronger flow.

4. Label the isobars at 4 Mb contour intervals.

5. Draw two areas on the map that represent a zone of:

a) Steady precipitation associated with a mid-latitude cyclone.

b) An area of possible thunderstorms or severe weather associated with good surface heating , wind shear, and possible upper-level dynamics, jet-streams, or cold pools aloft.

Fill in the following:

1. (5) Wind direction at point A


________

2. (5) Most likely point to experience steady rain
________
3. (5) Barometric Pressure at point B in Mb
________

4. (20) Write a 24-hour weather forecast as might appear on a public website for point B which is Cleveland, OH.  Remember to include wording about weather, clouds, temperatures, winds and precipitation probability and/or precipitation accumulation.  There should be a section for the “TODAY” period and a section for the “TONIGHT” period. (there is no exact answer, but your narrative should be consistent with the weather map and the progression of weather features)

Diagram #2 (27 points)
Shows three pictures side by side with clouds seen from in the vertical and other features.  Answer the following questions: (3 points each)
1. What is this diagram showing?  



2. What are the red arrows?



3. What are the blue arrows representing?


4. What time of day might A, B, C be coincident with (provide a separate time for each A, B and C):
 
5. What is the name of each phase or stage depicted in the diagram (A,B, and C): 
6. What is the significance of the 32F line
7. Why is the isotherm line wavy?  

8. Is this the type of storm that could produce a tornado?  

9. Why or why not
Diagram #3: (30 points)
This diagram shows a side-view of a strong cold front.  The single-hatched area is the ground.  The heavy solid line sloped down to the ground is a frontal boundary.  The thin line shown at point A is an angle measurement.  A general direction of upward and eastward is shown on the diagram.

Complete the following: (5 points each)
1. Place a label showing the location of the COLD air and WARM air.
2. Place a label showing the location of DRY air and MOIST air.

3. Place a horizontal arrow through the front indicating the direction of movement of the front.

4. What is the angle in degrees or radians at A (i.e. how shallow or steep is a typical cold front)?  (see diagram) 

5. What is a typical speed of movement of a strong cold front?

6. Indicate where clouds might form as a direct result of the mechanical lift provided by the strong cold front.

END OF TEST
