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Name__________________________

Exam 2 – Fall 2008
Multiple Choice Section (2 points each)

Mark final answers on the multiple choice answer sheet.  Please mark your answers clearly. You must turn in the entire exam when finished. 
1. In the Bergeron process of precipitation formation, _________ shrink, while ________ grow large enough to fall toward the ground.

(a) Ice crystals ; liquid cloud droplets
(b) liquid cloud droplets ; ice crystals
2. Precipitation falling from clouds that completely evaporates before hitting the ground is called _________ .

(a) a rain shadow
(b) a cloud curtain
(c) virga
(d) cloud fall
Fill in the table below by lifting an air parcel up from the surface to 5000 meters above the surface, then answer questions 3 - 6.

	Elevation
	Environmental Temperature
	Parcel Temperature
	Parcel Dew Point Temperature

	5000 m
	-9( C
	
	

	4000 m
	-1( C
	
	

	3000 m
	7( C
	
	

	2000 m
	14( C
	
	

	1000 m
	21( C
	
	

	0m
	28( C
	28( C
	8( C


3. What is parcel temperature at 5000 m?

(a) -22( C

(b) -14( C

(c) -10( C

(d) -6( C

4. Where will a cloud begin to form in the parcel as it is being lifted?

(a) As the parcel moves above 1000 m
(c) As the parcel moves above 3000 m

(b) As the parcel moves above 2000 m
(d) As the parcel moves above 4000 m

5. Where, if at all, does the parcel first become unstable?

(a) When the parcel reaches 3000 m

(c) When the parcel reaches 5000 m

(b) When the parcel reaches 4000 m

(d) The parcel does not become unstable
6. Suppose water vapor is added to the air near the surface (at the 0 m level) without changing the air temperature.  This change will result in a ________ .

(a) lower parcel dew point temperature at 0 m and a higher parcel temperature at 5000 m

(b) lower parcel dew point temperature at 0 m and a lower parcel temperature at 5000 m

(c) higher parcel dew point temperature at 0 m and a higher parcel temperature at 5000 m

(d) higher parcel dew point temperature at 0 m and a lower parcel temperature at 5000 m

7. Which general cloud type is most likely to form when the atmosphere is unstable?

(a) Cumuliform type

(b) Stratiform type

(c) Clouds will not form when the atmosphere is unstable

8. Suppose a parcel of air is first forced to rise up over a mountain, then forced to sink back down the other side.  Assume that a cloud forms in the parcel as it rises upward and that half of the condensed water falls out of the parcel as snow on top of the mountain.  Compare the temperature and relative humidity of the air in the parcel before it was lifted over the mountain to the temperature and relative humidity after it comes back down the other side.

(a) Temperature and relative humidity are both lower after going over mountain.

(b) Temperature is higher and relative humidity is lower after going over mountain.

(c) Temperature is lower and relative humidity is higher after going over mountain.

(d) Temperature and relative humidity are both higher after going over the mountain.

9. On average, which area of the US experiences the fewest number of thunderstorms per year?

(a) Gulf coast (Florida, Alabama, Mississippi, Louisiana)

(b) Desert southwest (Arizona, New Mexico, southern Colorado, southern Utah)

(c) West coast (California, Oregon, Washington)

(d) Southern great plains (northeast Texas, Oklahoma, Kansas)

10. Single-cell thunderstorms only last about one hour and begin to dissipate when _______ .
(a) downdrafts spread throughout the cloud and cut off updrafts

(b) all the precipitation particles in the cloud turn to ice

(c) lightning neutralizes all the electrical charge in the cloud

(d) solar heating at the ground begins to decrease

11. A microburst is ___________ .

(a) the beginning stage of a tornado

(b) a small, localized area of frequent cloud to ground lightning

(c) a small, but very strong downdraft

(d) a burst of extremely heavy rain

Use the information below to help answer Questions 12 and 13.  One day last summer, thunderstorms developed in both Tucson, AZ and Orlando, FL.  Minutes before the thunderstorms developed, the following conditions were measured at ground level:

	
	Tucson, AZ
	Orlando, FL

	Air temperature
	100( F
	85( F

	Dew point temperature
	45( F
	70( F

	Relative Humidity
	15%
	60%


12. Which location would most likely experience the strongest downdrafts and gust front winds?

(a) Tucson

(b) Orlando
(c) Information given does not help answer this

13. Which location will likely have the lowest cloud base (from ground to cloud bottom)?

(a) Tucson

(b) Orlando
(c) Impossible to tell from information given

14. The movement of an individual thunderstorm is most influenced by ________ .

(a) the large-scale wind pattern at the surface

(b) the jet stream wind pattern

(c) the large-scale wind pattern in the middle troposphere near 500 mb

(d) none of the above; thunderstorms often move about randomly
15. If you see a lightning stroke and then 4 seconds later hear the thunder, how far away is the lightning?

(a) Less than 1 mile
(b) About 2 miles 
(c) About 4 miles
(d) About 20 miles

16. Cloud-to-ground lightning is less common than in-cloud and cloud-to-cloud lightning.

(a) True

(b) False

17. Thunder is caused by the rapid heating of air that occurs in and near the lightning channel.

(a) True

(b) False

18. The inside of a car is a very dangerous place to seek shelter from lightning.

(a) True

(b) False

19. A good place to seek shelter from a tornado is underneath a highway overpass (i.e., in the rafters under a bridge that passes over a highway)

(a) True

(b) False
20. There are documented cases of tornadoes that remain on the ground for over 6 hours and cause destruction along a path hundreds of miles long.

(a) True

(b) False

21. More tornadoes occur in the United States than anywhere else in the world.

(a) True

(b) False

22. More people in the United States die each year from traffic accidents than die from severe weather.

(a) True

(b) False
23. On average, which type of severe weather kills the most people each year?

(a) Hurricanes and Tropical Storms



(b) Thunderstorms, including tornadoes, lightning, hail, and wind

(c) Flash Flooding

(d) Exposure to extreme temperatures

24. There is a good deal of evidence showing that extreme weather events, such as hurricanes, severe thunderstorms, and tornadoes are becoming more frequent and severe in recent years, probably due to global warming.

(a) True


(b) False

25. Just downstream of 500 mb troughs, there is _______ of air in the upper troposphere which causes ________ vertical air motion in the atmosphere.

(a) divergence ; sinking

(c) divergence ; rising

(b) convergence ; sinking

(d) convergence ; rising

26. In Tucson, the sea level pressure that is plotted on surface weather maps is __________ than the air pressure measured with a barometer.

(a) always lower


(b) always higher


(c) sometimes higher and sometimes lower

27. Near a surface high pressure area, there is _______ of air, which forces ______ air motion.
(a) divergence ; rising


(c) convergence ; rising

(b) divergence ; sinking

(d) convergence ; sinking
28. The ozone hole has caused a worldwide increase in the occurrence of skin cancer, especially in and near the tropics where ultraviolet exposure is greatest.

(a) True

(b) False

Locate the points A – D on the 500 mb map above to answer questions 29-33
29. At which point do you expect temperature to be the most above average?

(a) A

(b) B

(c) C

(d) D
30. Which point is located in a 500 mb trough?  (Use same answer choices as for #29 above)

31. At which point do you expect the best chance for precipitation? (Use #29 answers again)
32. At which two points do you expect the strongest (fastest) winds? (Use #29 answers again)

33. Which numbered arrow near point B represents the direction of the pressure gradient?

(a) 1

(b) 2

(c) 3

(d) 4

34. Which numbered arrow near point B represents the direction of the wind? (Use #33 answers)
35. Which statement is most correct?


(a) We know CFCs destroy ozone in the stratosphere, but most developed countries of the world continue to produce it anyway.
(b) We know CFCs destroy ozone in the stratosphere, so developed countries of the world have for the most part stopped producing these chemicals.

(c) It is not known for sure whether or not CFCs destroy ozone in the stratosphere, therefore developed countries continue to produce it.
(d) It is not known for sure whether or not CFCs destroy ozone in the stratosphere, but to be safe most developed countries have stopped producing these chemicals.

36. Based on the dates and average high temperatures given below for Minneapolis, Minnesota, USA, select the day that has the greatest potential ultraviolet exposure.

(a) June 15, average high temperature 78( F

(b) July 15, average high temperature 85( F

(c) August 15, average high temperature 81( F

(d) September 15, average high temperature 72( F
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Instructions for short answer section. Questions are on the back of this page.

For each numbered question (1-4), you must select and answer either (a) or (b).  Each question is worth 8 points.  Write your answers on the lines provided in the short answer section.  Make sure you answer all parts of each question you select.  Your answers should be short and to the point.  Points may be deducted for incorrect or unnecessary statements in your answer, even if the correct answer is found somewhere. 

1. Select (a) or (b)
a. Suppose you perform a stability analysis of the atmosphere by lifting a hypothetical surface parcel using a tabular method (as in multiple choice problem #3).  In your analysis you find that a lifted parcel is unstable over the altitude range from 3000 – 9000 meters above the ground.  Specifically, how does a rising parcel become unstable?  Why is this type of instability often called potential (or potential energy) for thunderstorm formation?  What does it mean to say that a lifting mechanism is required to “release the instability” of the atmosphere?
b. Explain how hail forms?  Large hail often occurs with a supercell thunderstorm that has formed a dome cloud.  What is a dome cloud and how (or why) does it form?  Why would a thunderstorm with a dome cloud be favorable for forming large hail? 
2. Select (a) or (b)

a. Considering the continental United States, starting with the fact that the average air temperature in the lower troposphere generally decreases as you move from south to north, explain why the winds at 500 mb generally blow from west to east.  You are expected to mention all the important forces that act on the air.
b. Shown at the right is a portion of a sea level (or surface) weather map.  Based on the pattern of isobars, draw an arrow at each of the two open dots showing the wind direction at the dots.  Does the wind pattern you drew result in divergence, convergence, or neither for the air located between the dots?  Is this wind pattern favorable, unfavorable, or neutral in regard to the possibility of rain between the two dots?  Explain your answer. 
3. Select (a) or (b)

a. Why should we worry about the amount of ozone in the stratosphere?  Briefly discuss how human activity has influenced the amount of ozone in the stratosphere.  What is the future outlook for ozone levels in the stratosphere?  
b. In years when winter snows are plentiful, ski resorts are often able to stay open through late spring.  Late spring skiers often do not think to apply sunscreen and can get nasty sunburns.  Give three reasons why late spring skiers are exposed to relatively high levels of ultraviolet radiation. (I do not want reasons why they decide not to use sunscreen).  Provide a brief explanation for each of the reasons you give.
4. Select (a) or (b)

a. During our monsoon season, the amount of water vapor in the lower atmosphere increases greatly, increasing our chances for thunderstorms.  On some mornings during the monsoon season the sky is mostly cloudy due to clouds left over from storms the day before, while on other mornings the sky is clear and sunny.  Assuming no differences in the amount of water vapor, do you expect a better chance of thunderstorms forming on days with cloudy mornings or days with sunny mornings?  Explain why.  To receive full credit you must provide the sequence of steps leading to thunderstorm formation.
b. Two basic types of low pressure systems are called “cold core lows” and “warm core lows” as shown in the figure below.  In both types the “L” represents a low pressure area at the surface and “colder” and “warmer” compares temperature in the air column above the low with air columns surrounding the low.  In both cases, the change in air pressure along the ground surface causes winds to blow at ground level.  Which type of low will be characterized by winds that get stronger with increasing altitude above the surface and which type will be characterized by winds that get weaker with increasing altitude above the surface?  Explain.  Hint: what force determines wind speed? How does this force change as you move upward above each low? 
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Question #1.  Please select and answer either part (a) or (b). 
_____________________________________________________________________________  _____________________________________________________________________________ __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Question #2.  Please select and answer either part (a) or (b).  
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Question #3. Please select and answer either part (a) or (b).
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Question #4.  Please select and answer either part (a) or (b).
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