ATMO 336 – Section 001


Name__________________________

Exam 2 – Spring 2016
Multiple Choice Section  -- 3.5 points each
Mark final answers on the multiple choice answer sheet.
	Temperature 

(ºF)
	Saturation Mixing Ratio (g/kg)
	Temperature 

(ºF)
	Saturation Mixing Ratio (g/kg)

	5
	1.21
	55
	9.32

	10
	1.52
	60
	11.19

	15
	1.89
	65
	13.38

	20
	2.34
	70
	15.95

	25
	2.88
	75
	18.94

	30
	3.54
	80
	22.43

	35
	4.33
	85
	26.48

	40
	5.28
	90
	31.16

	45
	6.40
	95
	36.56

	50
	7.74
	100
	42.78


Use the table of saturation mixing ratios to answer questions 1 & 2

1. What is the relative humidity of air at a temperature of 70° F and a dew point temperature of 35° F?

(a) 87%

(b) 73%

(c) 50%

(d) 27%

2. If the air temperature is 60° F and the relative humidity is 70%, what is the approximate dew point temperature?

(a) 50° F
(b) 40° F
(c) 30° F
(d) 20° F

3. Consider two large boxes. One is filled with air at a temperature 60° F, the other is filled with water at a temperature of 60° F. If you reach into each box which will “feel” colder? Why?

(a) Water, because it is a better heat conductor than air

(b) Air, because it is a better heat conductor than water

(c) Both “feel” equally cold because they are at the same temperature

4. Treatment for a person suffering from hypothermia would include _______ .

(a) placing the person in front of a fan

(b) spraying water on the person’s clothes

(c) replacing wet clothing with dry clothing

5. When the heat index is high, the human body responds by __________ .

(a) Sweating and vasodilation

(c) Shivering and vasodilation

(b) Sweating and vasoconstriction
(d) Shivering and vasoconstriction

6. On a summer day the heat index in Tucson, AZ is 106, while the heat index in Dallas, TX is 101. Which of the following must be true?

(a) The air temperature in Tucson is higher than it is in Dallas.

(b) The relative humidity in Tucson is higher than it is in Dallas.

(c) The rate of heat loss from the human body is faster in Tucson than in Dallas.

(d) The rate of heat loss from the human body is faster in Dallas than in Tucson.

7. The Hawaiian Islands are an isolated island chain located in the warm waters of the tropical Pacific Ocean near 20( North latitude. At the surface almost constant trade winds blow year round from the northeast toward the southwest.  Each island has mountains near its center. This combination of geography and prevailing winds cause two distinct climate zones to be found on each island:  a rain forest-like climate on one side each island and a desert-like climate on the opposite side. Which side (quadrant) of the island will be the rainy side?
(a) Southwest

(b) Southeast

(c) Northeast

(d) Northwest
Fill in the table below by lifting a parcel of air from the ground surface (1000 m above sea level) 

to 6000 m above sea level, then answer questions 8 - 11.
	Elevation, above sea level
	Environmental Temperature
	Parcel 

Temperature
	Parcel Dew Point Temperature

	6000 meters
	-8( C
	
	

	5000 meters
	0( C
	
	

	4000 meters
	8( C
	
	

	3000 meters
	16( C
	
	

	2000 meters
	24( C
	
	

	1000 meters
	33( C
	33( C
	13( C


8. What is the parcel temperature at 6000 m?

(a) -17( C
(b) -9( C
(c) -5( C
(d) 3( C

9. At what altitude will a cloud begin to form in the parcel?

(a) As the parcel moves above 2000 m
(c) As the parcel moves above 4000 m

(b) As the parcel moves above 3000 m
(d) As the parcel moves above 5000 m

10. Assume that the height of the 500 mb pressure surface is 5760 m above sea level.  What can you say about the lifted index and the stability of the atmosphere?  (Remember the lifted index is defined as the environmental air temperature at 500 mb minus the temperature of an air parcel raised from ground level up to 500 mb)

(a) Lifted Index is negative and the atmosphere is stable

(b) Lifted Index is negative and the atmosphere is unstable

(c) Lifted Index is positive and the atmosphere is unstable

(d) Lifted Index is positive and the atmosphere is stable

11. Which is the best interpretation about the possibility of thunderstorms developing for the conditions specified in the table?

(a) Thunderstorms will not develop

(b) Thunderstorms will definitely develop

(c) Thunderstorms are possible, but not definite
12. Suppose it is a hot, humid summer day. The local weatherman says that the winds at 500 mb are bringing in warmer air at that altitude, i.e., the air temperature at 500 mb is expected to increase during the day. How will this influence the chance for thunderstorms?

(a) Thunderstorms are more likely to form

(b) Thunderstorms are less likely to form

(c) This change will have no impact on thunderstorm formation
13. Why do rising parcels of air cool?

(a) Because water vapor evaporates, cooling the air in the parcel

(b) Because water vapor condenses, cooling the air in the parcel
(c) Because they expand as the air pressure around them decreases
14. Consider an unsaturated, clear air parcel (one that does not contain a cloud) located 3000 meters above sea level. If this air parcel is forced downward to sea level, i.e., moves down 3000 meters in altitude, the relative humidity of the air in the parcel _____ .
(a) will not change




(c) will go up

(b) may go up or down depending on other factors
(d) will go down

15. Which is the more dangerous type of precipitation (sleet or freezing rain)?  This type of precipitation occurs when falling liquid precipitation drops freeze ________ hitting the ground.

(a) Sleet ; after


(c) Freezing rain ; before 
(b) Sleet ; before

(d) Freezing rain ; after
16. Cloud seeding experiments aimed at increasing the amount of precipitation that falls from clouds have generally been __________ .

(a) unsuccessful

(b) very successful

17. Which area of the United States experiences the greatest number of thunderstorms per year?

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

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

(c) Southern great plains (northeast Texas, Oklahoma, Kansas)
(d) Gulf coast (Florida, Alabama, Mississippi, Louisiana)

18. Much of the energy used to produce thunderstorm updrafts comes from _________ .
(a) the release of latent heat during evaporation

(b) the release of latent heat during condensation

(c) vertical wind shear

(d) the flow of electrical current during lightning
19. At what time of day are severe thunderstorms and tornadoes most likely to occur?

(a) Morning
(b) Afternoon
(c) At night
(d) All times are equally likely
20. Most tornadoes produce wind speeds greater than 150 miles per hour (240 kilometers per hour).

(a) True

(b) False

21. More tornadoes occur within United States than within any other country on Earth.
(a) True

(b) False

22. The tornado outbreak in the eastern United States last week continues a trend of increasing tornadoes in the United States each year since 2005.

(a) True

(b) False

Short Answer Section

For each numbered question 1 – 3 you must select and answer either (a) or (b). Short answer questions are worth 10 points each. Please write your answers on the lines provided on the short answer sheet (last page of exam). If you need more space, you can use the blank lines after the multiple choice answer section. Make sure you answer all parts of each question that you select. 
1. Select (a) or (b) – 10 Points.

a. Briefly describe how energy (or heat) is moved from the ground surface upward into the atmosphere by dry convection (thermals)? Briefly describe how energy is moved from the Earth’s surface upward to the middle troposphere by moist convection.
b. Suppose it is a cold, winter night and the outside air temperature is 15° F. You are inside taking a hot shower. There are two windows in the bathroom, one is composed of a single pane of glass and the other is double-paned glass. When you get out of the shower you notice there is no visible fog or steam in the bathroom, but the inside surface of one of the windows is dripping wet, while the other is dry. Which window is wet? Explain what caused that window to become wet. Why did the other window remain dry? Briefly explain why that window stayed dry. For the window that became wet, was energy (or heat) absorbed from the window or released onto the window as it became wet? Briefly explain.
2. Select (a) or (b) – 10 Points.

a. What is a cloud?  Explain in as much detail as you can how and why most clouds form.  If it helps, you may use the concept of an air parcel in your answer. [Hint. Do clouds form in parcels of air that are moving up or moving down and why?] 
b. This question requires you to do some calculations. You will need to use the table of saturation mixing ratios given on page one of the exam. In some textbooks, you will see a statement like “the lower the relative humidity, the faster the net rate of evaporation,” where net rate means rate of evaporation minus the rate of condensation. This statement is true as long as the air temperature does not change. A more correct statement would be “the greater the difference between the saturation mixing ratio and the mixing ratio (i.e., Us – U), the faster the net rate of evaporation.” Use the more correct method to rank the locations in the table below in order from fastest to slowest net rate of evaporation. Even though City B has a relative humidity of 100%, show that there is a more water vapor in the air in City D than in City B. The fact there is more water vapor in the place with the lower relative humidity is surprising to people who do not understand relative humidity. How would you explain it to someone who has not taken any weather classes?
	Location
	Air Temperature
	Relative Humidity

	City A
	50° F
	10%

	City B
	60° F
	100%

	City C
	70° F
	30%

	City D
	90° F
	50%


3. Select (a) or (b) – 10 Points
a. What is a dome cloud in a thunderstorm (describing what it looks like is good enough)?  How does a dome cloud form?  What does it indicate about the thunderstorm and the atmospheric conditions present at the time the thunderstorm developed?  Explain how hail forms.  Comment on the possibility that a thunderstorm with a dome cloud will produce large hail.

b. Early in the Arizona monsoon season, it is common for thunderstorms to start wildfires. One contributing reason is the vegetation and soils are very dry after the hot, dry months of May and June. Cloud to ground lightning sparks the fires. The early season thunderstorms often form with only marginal water vapor in the air, i.e., there is just enough water vapor to produce thunderstorms when combined with the extremely strong heating of the ground by the sun. Thus, the air just above the ground surface has a relatively high temperature and relatively low dew point temperature. Under these conditions why do the thunderstorm clouds have a “high base” or in other words the bottoms of the cloud are very high above the ground?  Virga is common with these high-based storms. What is virga and why is it common under the specified atmospheric conditions? Another huge factor is that these thunderstorms are capable of producing microbursts that fan the fire. What are microbursts? Explain as completely as you can how and why microbursts form, particularly under the specified atmospheric conditions.
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Start Short Answers on back side. Use the lines below if you need more space.
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