
Chapter 18 study guide 

 

1. What is kinetic energy? The energy of motion in a substance 

2. How is kinetic energy released or absorbed as water changes phase? 

a. Solid to liquid = absorbed 

b. Liquid to gas = absorbed 

c. Solid to gas = absorbed 

d. Gas to solid = released 

e. Gas to liquid = released 

f. Liquid to solid = released 

3. What is sublimation? When solid water absorbs energy from it’s environment and changes 

directly to a gas without becoming a liquid 

4. What is deposition? When water vapor releases energy and changes directly to a solid without 

becoming a liquid 

5. How is advection fog formed? When warm, moist air blows over a cold surface cooling it to it’s 

dew point so that condensation forms. 

6. How is radiation fog formed? Forms when the night sky is clear and the ground looses heat 

rapidly through radiation. As the ground cools, light winds mix the cooled bottom air with the 

warmer air a slight distance above it. Light winds mix the two layers of air cooling it to it’s dew 

point and forming condensation. 

7. Where is radiation fog likely to form? In humid river valleys or near lakes. They are most 

frequent in the late fall and winter. 

8. Where is advection fog likely to form? Anytime moist southerly winds blow over cold ground or 

water. (Labrador current in Newfoundland) 

9. Why does there need to be a temperature inversion in order for all kinds of fog to form? Because 

the stable air consists of a cold layer of air with a warm layer above it, this situation is favorable 

to fog formation 

10. What is a temperature inversion? Stable air consists of a cold layer of air on or near the ground 

with a warm layer above it 

11. What does “radiational cooling” mean? It is when a substance will cool by radiating heat into the 

atmosphere 

12. What is a psychrometer? A tool that has two thermometers, a dry bulb thermometer that shows 

the air temperature, the other is a wet-bulb thermometer that has a water soaked wick wrapped 

around it’s bulb. Air around the wet-bulb thermometer may pick up some of the moisture off the 



wick through evaporation causing the wet-bulb thermometer to show a cooler reading. By 

comparing the dry-bulb reading to the wet-bulb reading and consulting a chart, you can 

determine the relative humidity of the air mass. 

13. What does a psychrometer measure? A tool that measures relative humidity 

14. Why does the wet bulb thermometer temperature cool if the air is not saturated? Because water 

is evaporating off the water soaked wick. Energy is being drawn away from the wet-bulb 

thermometer as water evaporates away from the wick cooling the thermometer, which causes 

the temperature reading to go down. 

15. Why does condensation warm an environment? Because as the water vapor turns to liquid water 

energy needs to be released. The energy is released into the environment which results in 

warming. 

16. Why does evaporation cool an environment? Energy is being drawn from the environment into 

the water molecules which takes energy away from the environment making it cooler. 

17. What is the formula for determining relative humidity? Specific humidity/capacity X 100 

18. How is air temperature related to specific humidity? Air at any temperature is only capable of 

holding a certain amount of water vapor. This is called capacity.  

19. How are the dew point and the condensation level of an air mass related? The dew point is the 

temperature at which an air mass cools sufficiently to become saturated. If the air cools any 

further, condensation of liquid water will occur forming fog, clouds, or dew. 

20. Describe how you use a chart to determine the relative humidity if you have a wet bulb 

temperature and a dry bulb temperature. Dry-bulb and the difference between the dry and wet-

bulb thermometer reading are compared on a chart.  

21. How is specific humidity related to relative humidity? Specific humidity is how much water vapor 

an air mass is holding in grams/kilograms. If you compare specific humidity to capacity and 

multiply that answer by 100 you find the relative humidity of that particular air mass. 

22. List the 4 ways air may cool or lose heat 

a. Radiation of heat 

b. Mixing with colder air 

c. Expansion as it rises 

d. Contact with a colder surface 

23. What is a condensation nuclei? Any miniscule substance found in the air on which water vapor is 

likely to condense. 

24. Why are condensation nuclei necessary for condensation to occur? They just are. 

25. Give some (2) examples of condensation nuclei 



a. Salt 

b. Sulfate particles 

c. Nitrate particles 

26. List and describe the 3 major types of clouds 

a. Cumulus = Fluffy clouds with vertical development 

b. Stratus = Layered clouds with horizontal development (usually form in stable air) 

c. Cirrus = High, feathery, icy clouds composed of ice crystals and super-cooled water 

droplets. Below -20℃, they are composed entirely of ice crystals  

27. What does nimbus mean? Rain 

28. What type of cloud can occupy all three levels of the atmosphere (low, middle and high) 

Cumulonimbus clouds 

29. What type of cloud is made of only ice crystals? Cirrus 

30. What needs to take place in order for an air mass to go from cooling at the dry adiabatic lapse 

rate to the moist adiabatic lapse rate? Condensation 

31. What is the rate of cooling for the dry adiabatic lapse rate? Cooling of 10℃ per gain of 1 

kilometer of altitude 

32. What is the rate of cooling for the moist adiabatic lapse rate? Cooling of 5-9℃ per gain of 1 

kilometer of altitude 

33. How is the condensation level of a cloud related to the moist adiabatic lapse rate? Once an air 

mass becomes saturated (due to rising) it will begin to condense. It is at the very base of the 

cloud that the air begins to cool at the moist adiabatic lapse rate. 

34. How does air move differently through a stratus cloud versus a cumulus cloud? Stratus clouds 

have air that moves through them horizontally while cumulus clouds have air that moves through 

them vertically 

35. What is stable air? Stable air is air that cools quicker inside a cloud than outside 

36. What is unstable air? Unstable air is air that cools more slowly inside the cloud than outside 

37. When will a cumulonimbus cloud stop moving vertically and begin to move horizontally? When 

the temperature and density inside the cloud are the same as the temperature and density 

outside the cloud. 

38. How is it possible for air to cool quicker in a cloud than outside the cloud and still have that cloud 

have vertical development? The air inside the cloud is still warmer and the air outside the cloud, 

allowing it to continue to be bouyant 

39. What are two ways clouds develop in stable air (stratus clouds)  



a. It can be forced slowly upward to it’s condensation level (such as when wind blows over a 

mountain range. 

b. It can cool to it’s dew point by radiating heat or mixing with cooler air 

40. How do you determine the condensation level of an air mass? Subtract 10℃ from the air 

temperature per kilometer and subtract 2℃ from the dew point per kilometer 

41. Cirrus, cirrostratus, cirrocumulus, altostratus, altocumulus, stratus, nimbostratus, stratocumulus, 

cumulonimbus: Describe each and tell where they are found in the atmosphere (troposphere). 

a. See your book. Page 396. 

42. List and describe the formation of the 6 different types of precipitation 

a. Rain, drizzle, snow, sleet, freezing rain, hail. 

i. Rain= large drops of water that fall quickly from the cloud to the ground staying in 

the liquid phase 

ii. Drizzle= Very fine water droplets that fall slowly and close together 

iii. Snow = When ice crystals form together or collide in a cloud and fall as ice crystals 

through the air to the ground. 

iv. Sleet = If raindrops fall through a thick layer of very cold air they become super-

cooled and freeze. Hitting the ground as ice pellets 

v. Freezing rain = If the layer of air raindrops pass through is thin, water becomes 

super-cooled, but not frozen, they freeze on contact with the ground. 

vi. Hail = Summertime precipitation that forms from the strong updrafts and 

downdrafts within a cumulonimbus cloud. Layers of ice freeze around a pellet as it 

travels from the bottom to the top of the cloud, more rain coats it as it comes back 

down and will freeze as the pellet is pulled back up into the top of the cloud. 

43. How do most water droplets grow? Collision 

44. How do most ice crystals grow? Deposition 

45. How are snow and rain measured? Rain = rain gauge Snow= meter stick 

46. Where are the three common places where precipitation occurs?  

a. In storm areas 

b. Along the equator (or where there are high temperatures) 

c. Along the windward side of tall coastal mountain ranges 

47. Where are two places where precipitation is unlikely to occur? 

a. Anywhere air is sinking (such as the poles) 

b. On the leeward side of mountain ranges 

48. What are two ways meteorologists try to modify the weather? Explain both! 



a. Cloud “seeding” with silver-iodide particles to produce bigger rain drops that will hopefully 

fall to the ground. 

b. Cloud “seeding” with dry ice particles to serve as artificial ice particles on which other 

crystals will form in a natural growth process. 

 

 

 

 


