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PROFICIENCY LEVEL FOUR
PO: METEOROLOGY

PO/EO:
413.03

ENABLING OBJECTIVE:
Identify various types of fog and their formation.


REFERENCE(S):
A.
A-CR-CCP-269/PH-001 Level Four Course Training Plan





Chapter 4, Pages 73-75.

B.
A-CR-CCP-269/PT-001 Level Four Handbook





Chapter 8, Section 4, Articles 1 to 14, Pages 1 to 4.




C.
A-CR-CCP-263/PT-001 From the Ground Up 

Pages 137-138.

SUPPLEMENTARY REF(S):
N/A

TRAINING AID(S):

A.
OHP





B.
OHP Slides

LEARNING AID(S):

A.
A-CR-CCP-269/PT-001 Level Four Handbook

TEACHING POINT(S):
A.
Radiation Fog






B.
Advection Fog





C.
Upslope Fog





D.
Steam Fog





E.
Precipitation-Induced Fog





F.
Ice Fog

METHOD OF INSTRUCTION:
Lecture

TIME:

1 x 35-minutes
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PROFICIENCY LEVEL FOUR
PO: METEOROLOGY 

PO/EO:
413.03

ENABLING OBJECTIVE:
Identify the various types of fog and their formation.

REVIEW

PO/EO:
413.02b
ENABLING OBJECTIVE:

Identify cloud families and types of cloud formations.

1.
Review weaknesses of the last EOs performance check; and/or

2.
Ask the following review question:


a.
What are the four cloud families?



Answer:
(i)
High Clouds 

 



(ii)
Middle Clouds

(iii)
Low Clouds





(iv)
Clouds of Vertical Development

INTRODUCTION

WHAT:
In this lesson you will learn about the various types of fog and their formation.

WHY:
A basic knowledge of fog formation is essential for an understanding of meteorology.  

WHERE:
You can apply this knowledge daily when you observe the ever-changing weather. 

TIME
BODY
NOTES

STAGE 1
FOG

1.
General:
a.
Fog is one of the most common and persistent weather hazards 

 

encountered in aviation because it often restricts visibility during 


take-offs and landings.  Fog is composed of small ice crystals or 


water droplets suspended in the atmosphere.  Although these 


components are so small they cannot be seen by the naked eye, 


they are so numerous that they severely reduce visibility.


b.
Fog is, in fact, a cloud (usually stratus) in contact with the ground.  


It forms when the air is cooled below its dew point (the



temperature to which air must be cooled to cause saturation), or 


when the dew- point is raised to the air temperature through the 


addition of water vapor.

2.
Fog Formation:
a.
To form a water drop in the atmosphere (the basis of fog 



formation), there must be nuclei (dust, salt, sulfur trioxide, smoke, 


etc.) present on which the drops may form. Given a sufficient 


number of condensation nuclei, the ideal conditions for the 



formations of fog are:


(i)
A high relative humidity (relative humidity is the ratio of the 



actual amount of water vapour present in the air to the 



amount which the same volume of air would hold if it were 



saturated. Saturated air has 100% relative humidity). 


(ii)
A small temperature dew point spread (the difference 




between the temperature and dew point; the air is nearly 



saturated and a slight drop in temperature may cause 




condensation).  

 
(iii)
Some cooling process to initiate condensation.

b.
Light surface winds set up a mixing action that spreads and 



increases the thickness of the fog. In very still air, fog is unlikely to 


form. Instead, dew will collect.

c.
Smoke and dust in the air over large cities produce the pea soup 


fogs characteristic of London and some large American cities.  


Carbon and dust particles cause dark-colored fogs. This is often 


referred to as “smog.” Fog composed of only water drops are white


in color.  

d.
Fogs are most likely to occur in coastal areas where moisture is 


abundant. Because of the high concentration of condensation 


nuclei, they are also
common in industrial areas.

e.
Fog is usually dissipated by sunlight filtering down through the fog

 
or stratus layer. This results in heating from below.

CONFIRMATION STAGE 1

1.
Given a sufficient number of condensation nuclei, what are the ideal 

conditions for the formation of fog?


Answer:
a.
A high relative humidity




b.
A small temperature dew point spread




c.
Some cooling process to initiate condensation.

STAGE 2
TYPES OF FOG 

1.
General:

The names given to various types of fog are based on the way that they 

are formed. 

2.
Radiation Fog: 

 
a.
Radiation fog is formed on clear nights with light winds. The 



ground cools, losing heat through radiation. The air in direct 



contact with the earth's surface is cooled. If the air is moist and the 


temperature is lowered below the dew point, fog will form.  

 
b.
The ideal conditions for the formation of radiation fog are a light 


wind that spreads the cooling effect through the lower levels of the 


air, clear skies that permit maximum cooling and an abundance of 


condensation nuclei. This fog is commonly called ground fog, 


since it forms only over land. 


c.
Radiation fog normally forms at night, but sometimes it thickens or 


even forms at sunrise as the initial slight heating from the sun 


causes a weak turbulence. Radiation fog tends to settle into low 


areas, such as valleys, and it is usually patchy and only a few 


hundred feet thick. It normally dissipates within a few hours after 


sunrise as the sun warms the earth and radiation heating causes 


the temperature to rise.

3.
Advection Fog:
 
a.
Advection fog is caused by the drifting of warm damp air over a


colder land or sea surface. This type of fog may persist for days 


and cover a wide area.  

 
b.
It occurs most frequently in coastal regions. Widespread fog forms 


when moist air from a warm region of the ocean moves over colder 


waters. It can persist for lengthy periods since the water surface is 


not affected by daytime heating. 

 
c.
Advection fog may be spread over land if the circulation is from the 


sea to a colder land surface and will persist until the direction of the 

wind changes. Although it may dissipate or thin during the day from


daytime heating, it will reform at night. The warm sector of a frontal 

 

depression is also favorable for the formation of advection fog.
CONFIRMATION STAGE 2

1.
How does radiation fog form?


Answer:
Radiation fog is formed on clear nights with light winds. The 



ground cools, losing heat through radiation. The air in direct 



contact with the earth's surface is cooled. If the air is moist



and the temperature is lowered below the dew point, fog will 



form.

2.
How does advection fog form?


Answer:
Advection fog is caused by the drifting of warm damp air



over a colder land or sea surface.

STAGE 3
TYPES OF FOG 

1.
Upslope Fog:
The cooling of air due to expansion as it moves causes Upslope fog up a 

slope. A light upslope wind is necessary for its formation.

2.
Steam Fog:
a.
Steam fog forms when cold air passes over a warm water surface. 


Evaporation of the water into the cold air occurs until the cold air 


becomes saturated. The excess water vapour condenses as fog. 

 
b.
Steam fog occurs over rivers and 
lakes, especially during the


autumn.

3.
Precipitation-Induced Fog:
Precipitation-induced fog is caused by the addition of moisture to the air 

through evaporation of rain or drizzle. This type of fog is associated 

mostly with warm fronts and is sometimes known as frontal fog. The rain 

falling from the warm air evaporates and saturates the cooler air below.

4.
Ice Fog:

a.
Ice fog forms in moist air during extremely cold calm conditions.


The tiny ice crystals composing it are formed by sublimation and 


are often called needles. 

 b.
Ice fog is caused by the addition of water vapor to the air through 


fuel combustion. The very cold air cannot hold any additional water 


 
vapor and the excess sublimates into visible ice crystals. Ice fog 

 
may appear suddenly when an aircraft engine is started.
CONFIRMATION STAGE 3
 

1.
How does upslope fog form?


Answer:
Upslope fog is caused by the cooling of air due to expansion 



as it moves up a slope.

2.
How does steam fog form


Answer:
Steam fog forms when cold air passes over a warm water 



surface.

3.
How does precipitation-induced fog form?


Answer:
Precipitation-induced fog is caused by the addition of 




moisture to the air through evaporation of rain or drizzle.

4.
How does ice fog form?


Answer:
Ice fog is caused by the addition of water vapor to the air 



through fuel combustion.

28 MINs
                              PERFORMANCE CHECK

Test Details - 
Each cadet will have to identify the types of fog and their formation. 

1.
Test knowledge with OHP#3. It may be either projected or photocopied and distributed. 

33 MINs
                                       CONCLUSION

SUMMARY:
A.
In this lesson you learned about fog types and their formation.

RE-MOTIVATION:
A.
Comment on student performance. (Identify strengths and points that

 


require improvement)


B.
You can apply this knowledge daily when you observe the ever-changing 


weather. 

C.
Your next lesson is PO/EO 413.04. In this class you will learn about forms of precipitation.
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