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PROFICIENCY LEVEL THREE
PO: NAVIGATION

PO/EO:
417.03

ENABLING OBJECTIVE:
Explain the Earth’s magnetism.

REFERENCE(S):
A.
A-CR-CCP-268/PH-001 Level Three Course Training Plan





Chapter 4, Pages 123-124.

B.
A-CR-CCP-268/PT-001 Level Three Handbook





Chapter 10, Section 4, Articles 10-11 and 16-21, Pages 3 and 5-7.

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

Pages 166-167.

SUPPLEMENTARY REF(S):
N/A

TRAINING AID(S):

A.
OHP





B.
OHP Slides





C.
A detailed globe (if available)





D.
VFR Navigation Chart (VNC) 


LEARNING AID(S):

A.
A-CR-CCP-268/PT-001 Level Three Handbook

TEACHING POINT(S):
A.
The Earth’s shape and rotation

B.
The Earth’s magnetism

C.
Variation

D.
Agonic lines

E.
Isogonic lines






METHOD OF INSTRUCTION:
Lecture

TIME:

1 x 35-minutes
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PROFICIENCY LEVEL THREE
PO: NAVIGATION

PO/EO:
417.03

ENABLING OBJECTIVE:
Explain the Earth’s magnetism.

REVIEW

PO/EO:
417.02

ENABLING OBJECTIVE:
Identity technical air navigation procedures required for a flight.

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

2.
Ask the following review question:

a.
Name the steps taken during pre-flight preparation?




Answer:
(i)
Selection of route;




(ii)
Analysis of weather;




(iii)
Preparation of map or chart;




(iv)
Preparation of flight logs;




(v)
Review of Notices to Airmen (NOTAMs);




(vi)
Filing of a flight plan; and




(vii)
Route study.

INTRODUCTION

WHAT:
In this lesson you will learn about the Earth’s magnetism.

WHY:
Navigation is an integral part of air training. Understanding the Earth’s magnetism and how it is used to navigate is a fundamental part of navigation.  

WHERE:
You will apply this knowledge as you continue to learn about Navigation. By the end of Level Four Navigation you will be able to plot a flight plan all by yourself. 

TIME
BODY
NOTES

STAGE 1
THE EARTH




1.
The Earth’s Shape and Rotation:


a.
For the purposes of navigation, the Earth is assumed to be a 


perfect sphere. However, because it is spinning through space,


the centrifugal force has caused it to become flatted slightly at the 


poles and bulged at the equator.

b.
The Earth makes one rotation each day about an imaginary line 


called the spin axis. The two points at which the spin axis 



terminates on the surface of the Earth are called the poles.  

c.
East is defined as the direction in which the Earth is rotating, while


west is the direction opposite to east. The North Pole lies to the 


left of an observer facing east and the South Pole lies to the right.


d.
The North Pole is referred to more often that the South Pole when 


navigating in the Northern Hemisphere. The North Pole is often 


referred to as geographic north or true north.      


e.
A true meridian is an imaginary line on the surface of the earth 


joining the true north and south poles. On maps and charts used 


for navigation, true meridians are shown. 

2.
The Earth’s Magnetism:
a.
The Earth is magnetic and therefore has a North and South



Magnetic Pole. The Magnetic North Pole is often referred to as


magnetic north. Unfortunately, the magnetic poles do not coincide


with the geographic poles. 

b.
Lines of magnetic force flow between these two poles creating a 


magnetic field that surrounds the Earth.  

c.
Compass needles are influenced by the Earth’s magnetic field. 


They will lie parallel to one of the magnetic lines of force with its 


north-seeking end pointing to magnetic north. A line of force 




joining the magnetic north and south pole is called a magnetic 


meridian.

CONFIRMATION STAGE 1

1.
What is spin axis?




Answer:
An imaginary line around which the Earth makes one




rotation each day 

2.
 What direction does the Earth rotate?

Answer:
East

3.
 What is a magnetic meridian?

Answer:
A magnetic meridian is a magnetic line of force that joins the 



north and south magnetic poles.

STAGE 2
VARIATION
1.
Variation:
a.
The magnetic meridians do not coincide with the true meridians


because magnetic north does not coincide with true north. 



Furthermore, magnetic north changes position a little every year.


Averaged over thousands of years, the position of magnetic north 


will roughly correspond with true north, but at any given time the


two poles can be very far apart.

  
b.
Therefore, if magnetic north lies west of true north from a given 


point, the compass needle will point west of true north. Hence, the 


magnetic meridian will lie west of the true meridian. 


c.
The angle between the true meridian and the magnetic meridian is


called variation. Therefore, in the Northern Hemisphere, variation


is the angle between true north and magnetic north. This angle will 


be different depending on your position with reference to the two 


meridians.

d.
Since magnetic north is not stationary, but moving in a somewhat 


erratic circle around true north, the variation is not constant at any 


one place, but changes slowly from year to year. This is called 


annual change. This has to be taken into consideration when 


using old maps.

2.
Isogonic Lines:

a.
Periodically, the Earth’s magnetic field is measured. The results of 


such a survey are plotted on navigation charts.  Lines are drawn on 

the chart joining places having the same variation and these lines 


are called isogonic lines or isogonals.  

b.
Isogonic lines are not straight but bend and twist due to the 



influence on the Earth’s magnetic field by local magnetic bodies 


below the surface of the Earth. Isogonic lines are numbered east 


or west according to whether the variation is to the east or west 


of the true north.
3.
Agonic Lines:

There are places where true north and magnetic north lie in the same 

 
straight line. These places will, therefore, have no variation. Lines drawn 

 
on a chart joining places with no variation are called agonic lines. Like 

 
isogonic lines, they twist and curve due to the attraction of local magnetic 

 
bodies in the Earth. The only agonic line in the Western Hemisphere 

 
passes just west of Thunder Bay, Ontario.

CONFIRMATION STAGE 2

1.
What is variation?




Answer:
The angle between the true meridian and the magnetic 



meridian.  Therefore, in the Northern Hemisphere, variation



is the angle between true north and magnetic north

2.
 What are isogonic lines?

Answer:
Lines drawn through places of equal variation.

3.
 What are agonic lines?

Answer:
Lines drawn through places of no variation.

28 MINs
                              PERFORMANCE CHECK

Test Details - 
Each cadet will have to explain the Earth’s Magnetism.

1.
Test knowledge with OHPs and/or a globe.  

33 MINs
                                       CONCLUSION

SUMMARY:
A.
In this lesson you have learned about the earth’s magnetism.

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

 


require improvement)


B.
You will apply this knowledge as you continue to learn about Navigation.  


By the end of Level Four Navigation you will be able to plot a flight plan all 


by yourself. 

C.
Your next lesson is PO/EO 417.04a. In this class you will learn how to indicate position.
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OHP # 2





OHP # 1





5


MINs














Show the cadets 


isogonic lines and agonic lines on a 


VNC.  Agonic lines are not 


on every 


VNC. 








OHP # 3





The terms on this page are best taught


using a 


detailed 


globe.





15


MINs
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