
1. (1.00 pts) Squall lines most often form ahead of a  : 

   A) cold front 

   B) warm front.

   C) cold-type occluded front 

   D) warm-type occluded front. 

   E) stationary front. 

2. (1.00 pts) The origin of cP and cA air masses that enter the United States is:  

   A) Northern Siberia.  

   B) Northern Atlantic Ocean. 

   C) Antarctica. 

   D) Northern Canada and Alaska 

   E) Gulf of Mexico

3. (1.00 pts) Which of the following statements is most plausible? 

   A) In winter, cP source regions have higher temperatures than mT source regions. 

   B) In summer, mP source regions have higher temperatures than cT source regions. 

   C) In winter, cA source regions have lower temperatures than cP source regions. 

   D) In summer, mT source regions have lower temperatures than mP source regions 

   E) They are all equally plausible 

4. (1.00 pts) Compared to an mP air mass, mT air is ____ 

   A) warmer and drier  

   B) warmer and moister  

   C) colder and drier  

   D) colder and moister 

5. (1.00 pts) One would expect a cP air mass to be: 

   A) cold and dry 

   B)  cold and moist 

   C) warm and dry. 
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   D) warm and moist 

6. (1.00 pts) An isobar is a line of constant ________________.  

   A) Pressure  

   B) Density 

   C) Temperature

   D) Dewpoint

7. (1.00 pts) In the vertical dimension, the upper level jet stream is located closest to which mandatory synoptic scale pressure level? 

   A) The 850 millibar level (1,500 meters) 

   B) The surface 

   C) The 500 millibar level (5,500 meters) 

   D) The 300 millibar level (9,500 meters)  

8. (2.00 pts) ________________ refers to the horizontal transport of air while _______________ is the vertical transport of air.  

   A) Advection, convection 

   B)  Convection, advection 

9. (1.00 pts) A one degree temperature change on the Fahrenheit scale is equal a _______________ degree change on the Celsius scale 

   A) 0.56 

   B) 0.90

   C) 1.8

   D) 3.6

10. (1.00 pts)
The geostrophic wind is a balance of the pressure gradient force and the _______________ force. This balance causes air to flow nearly parallel to the height contours in the mid and
upper levels of the atmosphere. 

   A) Friction 

   B) Centrifugal 

   C) Coriolis 

   D) Gravity 

11. (1.00 pts)
When viewed from above the North Pole of the Earth, the earth rotates _________________ and makes a complete turn in 24 hours. This causes low pressure to spin
counterclockwise in the Northern Hemisphere. Clue: the sun rises in the east and sets in the west.  

   A) Clockwise

   B) Counterclockwise  



12. (1.00 pts) In the polar front theory of a developing wave cyclone, energy for the storm is usually derived from all but which of the following? 

   A) rising of warm air and the sinking of cold air 

   B) latent heat of condensation 

   C) an increase in surface winds 

   D) heat energy stored in the ground 

13. (1.00 pts) Which region is not considered to be a region where cyclogenesis often occurs?  

   A)  eastern slopes of the Rocky Mountains 

   B) Atlantic Ocean near Cape Hatteras, North Carolina  

   C) California 

   D) the Great Basin of the United States 

   E) Gulf of Mexico 

14. (1.00 pts) For a surface storm system to intensify, the upper-level low (or trough) should be located to the ____ of the surface low.  

   A) North

   B) South

   C) East

   D) West

15. (2.00 pts) Atmospheric shortwaves usually move ____ than longwaves, and ____ when they move through a longwave ridge. 

   A) faster; weaken 

   B) faster; strengthen  

   C) slower; weaken  

   D) slower; strengthen 

16. (1.00 pts) Referring to the diagram below, if the winds are all blowing at constant speed, confluence of air is occurring at point:

   A) 1

   B) 2

   C) 3

   D) 4



17. (1.00 pts)
Suppose it is warm and raining, and a cold front is moving toward your location. Directly behind the cold front, it is cold and snowing. Still further behind the front, the weather is cold
and clearing. If the front is scheduled to pass your area in 6 hours, a persistence forecast for your area for 12 hours from now would be: 

   A) cold and snowing. 

   B) cold and clearing 

   C) cold and cloudy. 

   D) warm and raining. 

   E) not enough information on which to base a forecast 

18. (1.00 pts) Predicting the weather by weather types employs which forecasting method? 

   A) probability  

   B)  steady-state 

   C) analogue 

   D) persistence 

   E) guess 

19. (1.00 pts) During which of the time spans listed below should hurricane formation in the North Atlantic be at a peak? 

   A)  January-February 

   B)  April-May 

   C) August-September  

   D) November-December 

20. (1.00 pts) Why do hurricanes initially form only in the tropics? 

   A)  stronger pressure gradients are found there 

   B) warm water temperatures are found there 

   C) subsiding air currents are found there 

   D) Coriolis is weaker there 

21. (1.00 pts) . How can virga cause the atmosphere to become increasingly unstable? 

   A)  It can release large amounts of latent heat  

   B) It can cool the mid-levels of the atmosphere 

   C) It can cause a warming of the planetary boundary layer  

   D) It can cause surface to 500 millibar cold air advection  

22. (1.00 pts) Lightning discharges within a cloud occur ____ cloud-to-ground lightning. 

   A) more frequently than  

   B) less frequently than 



   C) about as frequently as  

   D) Lightning cannot remain in the cloud; it must strike an object on the ground. 

23. (1.00 pts) According to the National Weather Service definition, a severe thunderstorm is a storm having:  

   A) hail at least three-quarters of an inch in diameter. 

   B) surface wind gusts of 50 knots (58 miles/hr) or greater.  

   C)  a tornado. 

   D) all of these  

   E)  at least one of the conditions described in (a), (b), and (c) 

24. (1.00 pts) At home, when confronted with an approaching tornado, you should: 

   A) open the windows right away. 

   B)  grab a video camera and start filming. 

   C) listen to see whether the tornado has an audible roar 

   D) seek shelter immediately. 

25. (1.00 pts) Distant lightning that is so far away you cannot hear the thunder is called: 

   A) sheet lightning 

   B) heat lightning. 

   C)  false lightning 

   D)  St. Elmo's fire 

   E) auroral lightning. 

26. (1.00 pts) Early in January the Earth is closer to the sun than at any other time of the year. This position is called  

   A) Albedo

   B)  Perihelion 

   C)  Revolution 

   D) Aphelion 

27. (1.00 pts) Doppler radar emits short bursts of radio waves called  

   A) pulses 

   B) digits  

   C) signals  

   D) radar data units  

28. (1.00 pts) What additional information aside from reflectivity can the Doppler radar provide?  

   A) rotational intensity  



   B) radial velocity  

   C) relational vorticity 

29. (1.00 pts) The best way to determine which way rainfall, as indicated by radar, is moving is to  

   A) look at the radial velocity image.  

   B) view the storm relative motion image 

   C) look at the one-hour precipitation image.  

   D) view a loop of the reflectivity images. 

30. (1.00 pts) Weather warnings are displayed on the Doppler radar in what four colors?  

   A) red, orange, yellow, and purple. 

   B) yellow, red, green, and purple 

   C) red, yellow, green, and blue. 

   D)  green, orange, purple, and blue.  

31. (1.00 pts) The Arizona ___________ season is the cause of their occurrences of haboobs. 

   A) Dry  

   B) Wet

   C) Summer

   D) Monsoon

32. (1.00 pts) A Derecho in a line of intense, widespread and fast-moving windstorms and sometimes thunderstorms that moves across a __________ distance 

   A) Short

   B) Narrow

   C) Great

   D) Minimal

33. (1.00 pts) The global winds that affect the weather in the United States are the 

   A) Westerlies 

   B) Easterlies 

   C) Doldrums 

   D) Trade Winds 

34. (1.00 pts) On the RIDGE radar base reflectivity display, the color green indicates all of the following except  

   A) inbound wind.  

   B) a value of energy returned to the radar after bouncing off an object 

   C)   the beginning of light rain. 



   D) the color of the 20 dBZ level. 

35. (1.00 pts) An axial tilt, also known as obliquity, is the angle between an object's rotational and its orbital axis. 

36. (1.00 pts) The rota�on of the earth on its axis from west to east creates the _________________________ Effect.

37. (1.00 pts) The term “rain shadow” refers to which of the following? 

   A) the decreased amount of sunlight that often occurs before precipitation  

   B) a scattered group of clouds that trails behind the remainder of a cold front  

   C) a region where precipitation is notably less because of a mountain barrier’s cooling of the air as it rises  

   D) a region where precipitation is notably less because of a mountain barrier’s warming of the air as it rises 

38. (1.00 pts) What is an isobar?  

   A) The lines drawn on surface charts connecting areas of equal temperature 

   B) The lines drawn on surface charts connecting areas of equal pressure 

   C) The lines drawn on surface charts connecting areas of equal humidity 

   D) The lines drawn on surface charts connecting areas of equal altitude 

39. (1.00 pts) Which of the following is not true about the Milankovitch Cycles? 

   A) They explain glacial and interglacial intervals during the current Icehouse climate period.

   B) One part of the cycle is the change in the tilt of the Earth about every 40,000 years 

   C)  One part of the cycle is the change in the shape of Earth’s orbit over time scales of 10,000 years. 

   D) The cycles have been supported by the trends of atmospheric CO2, CH4, and temperature as recorded in the Antarctic ice core.

40. (3.00 pts) In the picture below, the system over the Great Lakes is what type of weather pattern? 

   True        False

Coriolis     



   A) Zonal flow 

   B) Omega block 

   C) Cut-off low 

   D) Blocking low 

41. (1.00 pts) Which of the following is not required for precipitation?

   A) condensation nuclei 

   B) a source of lift

   C) moisture 

   D)  southerly winds

42. (1.00 pts) During El Niño conditions, the occurrences of tropical cyclones are usually ____ in La Niña conditions in the Atlantic Ocean.

   A)  more than 

   B) less than 

   C) similar to

43. (1.00 pts) Rain and hail will typically be displayed on what radar product? 

   A) velocity  

   B) reflectivity  

   C) rain/hail 

   D) wind 

44. (1.00 pts) Which of the following weather conditions is not favorable for the start and spread of wildfires?



   A) warm temperature 

   B) no winds 

   C) low relative humidity 

   D)  atmospheric instability 

45. (2.00 pts) When liquid water evaporates, it ____ latent heat; when water vapor condenses, it ____ latent heat.

   A) releases; releases

   B)  releases; absorbs 

   C) absorbs; absorbs 

   D) absorbs; releases 

46. (1.00 pts) The size of a flood is measured by

   A) the rate of flow of water in a waterway or river 

   B)  the level of water in a waterway or river 

   C) a river gauging station 

   D) the highest level that water in a waterway reaches

47. (2.00 pts)
The satellite measures the temperature of the clouds and surface of the earth with an infrared sensor, which allows for the detection of changes in the temperature of clouds and that
of the surface during the day and at night.

The gray color indicates ____ clouds than the red color.

   A) warmer and lower

   B) warmer and higher

   C) cooler and lower 



   D)  cooler and higher 

48. (2.00 pts)

The region with ____ color has high probability of rainfall.

   A) grey

   B) blue

   C) red

49. (1.00 pts) The cloud form which is composed of ice crystals is called ____ 

   A) cirro-form

   B)  strato-form 

   C) cumulo-form 

   D) nimbo-form 

50. (1.00 pts) Along the coasts at night, as the land cools faster than the ocean, a ____ can develop. 

   A) sea breeze

   B) Land breeze 

   C) Chinook 

   D) Santa Ana 

51. (1.00 pts) Which of the following forces does not have a direct effect on horizontal wind motions? 

   A) pressure gradient force 

   B) frictional force 

   C) Coriolis force 

   D) gravitational force



   E) none of the above 

52. (1.00 pts) Use the station plot on the right to answer the following 3 questions

The temperature at the station is  

   A) 71°F  

   B) 70°F 

   C) 70°C  

   D) 71°C  

53. (1.00 pts) The current weather is  

   A) light rain  

   B) moderate rain 

   C) moderate drizzle 

   D) light snow 

54. (1.00 pts) The pressure at the station is  

   A) 1011 mb  

   B) 1071 mb  

   C) 1070 mb  

   D) 1001.1 mb  

55. (1.00 pts) What is responsible for producing blue skies on a clear day? 

   A) Mie scattering 

   B) Selective scattering 

   C) Rayleigh scattering 

   D) both B and C 

56. (1.00 pts) The size of a flood is measured by 

   A) the rate of flow of water in a waterway or river 

   B) the level of water in a waterway or river 

   C) a river gauging station 

   D) the highest level that water in a waterway reaches 



57. (1.00 pts) Atmospheric river refers to the _____ in the atmosphere 

   A) water 

   B) moisture 

   C) precipitation 

   D) temperature 

58. (2.00 pts)
Jet streams also ‘follow the sun’ in that as the sun’s elevation ________ (increase, decrease) each day in the spring, the jet streams shift by moving _________ (north, south) during
the Northern Hemisphere.

59. (2.00 pts)
“In the end of January, 2019, the worst cold grip the Upper Midwest in a generation, and temperatures plummet to -26°F in Chicago and -31°F in Madison, Wisconsin. Parts of Alaska
on the other hand, are unseasonably warm.” Which of the following is true about this extreme weather event? 

   A) The cold event is an evidence showing that the global warming does not exist.

   B) The cold is caused by the polar vortex, an ominous-sounding system of wind and cold air over the North Pole. 

   C) The polar vortex slips into parts and usually takes two weeks to affect weather: it warps the polar jet stream, bringing freezing arctic air north and warm air south 

   D) The rapidly warming Arctic related to the global warming could bring about more intense periods of cold snaps and storms, even as winters become shorter and warmer. 

60. (4.00 pts) How many of the following statements are true: 

I. A hygrometer can be used to measure humidity. 

II. A wind vane can be used to measure wind speed. 

III. A psychrometer can be used to measure temperature. 

IV. A radiosnode can be used to measure temperature. 

   A) 0

   B) 1

   C) 2

   D) 3

   E) 4

61. (1.00 pts)  Approximately what fraction of supercell storms produce tornadoes? 

   A) more than 99% 

   B) roughly 90% 

   C) 50 - 60 % 

   D) Less than 1%  

   E) 10 - 30%

62. (1.00 pts) The appearance of a downdraft marks the ____ of the mature stage of a thunderstorm. 

increase      north     

(Mark ALL correct answers)



   A) end

   B) beginning

   C) peak 

   D)

   E)

63. (1.00 pts)
What is the classification of a thunderstorm with a deep rotating updraft (mesocyclone) and causes strong downbursts, large hail, occasional flash floods, and weak to violent
tornadoes? 

   A) Unicell storms 

   B) Single Cell (air mass) storms  

   C)  Multicell clusters  

   D)  Multicell lines  

   E)  Supercell storms  

64. (1.00 pts) Which of the following is not a cause of debris flow?  

   A)  Lack of Moisture  

   B) Removal of Support 

   C) Volcanic Eruptions 

   D) Wildfires or Timbering 

   E) Failure of ancient landslide deposits 

65. (1.00 pts) The three main circulations (or cells) that exist between the equator and poles due to solar heating and Earth’s rotation are:  

   A) Harvey, Ferrel, Polar 

   B) Hadley, Farrow, Arctic

   C) Hadley, Ferrel, Arctic 

   D)  Hadley, Ferrel, Polar  

   E)  Harvey, Ferrel, Polar  

66. (1.00 pts) According to the Saffir-Simpson Hurricane Scale, a category 2 hurricane has all the following characteristics except 

   A) Moderate Intensity 

   B) 74 mph - 95 mph  

   C) 6ft - 8ft of rain surge 

   D) 979 Mb - 965 Mb (pressure)  

   E) Considerable damage to shrubbery, some trees being blown down, extensive damage to mobile homes, flooding of coastal roads and low-lying escape routes.

67. (1.00 pts)



TVS is a Pulse-Doppler radar weather radar detected rotation algorithm that indicates the likely presence of a strong mesocyclone that is in some stage of tornadogenesis. What doe
TVS stand for? 

   A) Tornado Velocity Sample 

   B) Tornadic Vortex Sample 

   C) Tornado Vortex Signature 

   D) Tornado Vision System 

   E) Tornado Velocity Signature 

68. (2.00 pts) A dry line, aka a Dew Point Front, is a boundary that separates a moist air mass from a dry air mass. 

69. (2.00 pts)
Fair waterspouts are tornadoes that form over water or move from land to water. They have the same characteristics as a land tornado. They are associated with severe
thunderstorms and are often accompanied by high winds and seas, large hail, and frequent dangerous lightning. 

70. (2.00 pts)  Downbursts that span greater than 2.5 miles in radius are called macrobursts 

71. (2.00 pts) A bow echo is the characteristic radar return from a mesoscale convective system that is shaped like an archer's bow.  

72. (2.00 pts)
Squall lines generally form along or ahead of warm fronts and can produce severe weather in the form of heavy rainfall, strong winds, large hail, and frequent lightning. 

73. (2.00 pts)
Tropical cyclones, widely referred to as hurricanes, are synoptic-scale low-pressure systems that form between 30° N and 60° N latitudes or 30° S and 60° S latitudes. 

74. (2.00 pts)  The only difference between a hurricane and a typhoon is:  

   A) The location where the storm occurs 

   B) In their respective speeds 

   C) There is no difference between them  

   D) A typhoon is more destructive than a hurricane  

75. (2.00 pts) The official hurricane season for the Atlantic basin is:  

   True        False

   True        False

   True        False

   True        False

   True        False

   True        False



   A) July to September

   B) June to November  

   C) July to November  

   D) June to September 

76. (2.00 pts) Enhanced Fujita Scale (EF Scale) rates  the strength of  tornadoes in  the United States based on  what?  

   A) Windspeed  

   B) Damage caused by them 

   C) Total area affected  

   D) All of the above 

77. (3.00 pts) What is the first major hurricane of the 2019 Atlantic hurricane season? 

   A) Hurricane Michael 

   B)  Hurricane Barry 

   C) Hurricane Dorian  

   D) Hurricane Maria 

78. (10.00 pts) What is Cold Air Damming or CAD? Which latitudes are they most prevalent in?

Expected Answer: Cold air damming, or CAD, is a meteorological phenomenon that involves a high-pressure system (anticyclone) accelerating equatorward east of a north-south
oriented mountain range due to the formation of a barrier jet behind a cold front associated with the poleward portion of a split upper level trough. Cold air damming typically happens
in the mid-latitudes as this region lies within the Westerlies, an area where frontal intrusions are common. When the Arctic oscillation is negative and pressures are higher over the
poles, the flow is more meridional, blowing from the direction of the pole towards the equator, which brings cold air into the mid-latitudes.[1] Cold air damming is observed in the
southern hemisphere to the east of the Andes, with cool incursions seen as far equatorward as the 10th parallel south.
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