
 

 
 

REVISION: MAPWORK             1 MAY 2014 

 
Lesson Description 

In this lesson we: 

 Revise various mapwork calculations 

 
Summary 

Relative Position 

Bearing is the angular (angle) distance between two points 

 True Bearing – An angle between 0 and 360 measured from the True North (The Geographic 
North Pole) line to the line joining the other two places on a map. 

 Magnetic Bearing – an angle measured from the Magnetic North (The North line on a 
compass) line to the line joining the other two places on a map. 

 Magnetic Declination – The angle given in degrees between True North and Magnetic North. 

How to determine the true bearing 

Bearing is an accurate way of giving the direction of one place in relation to another. It is more 
accurate than direction because it has 360 degree points compared to the 16 points of a compass. 
Instead of saying, for example, that place A is north east of place B, we use degrees. So we would 
say that place B is situated at 45° from place A. 
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Using the Compass 

The compass consists of a magnetized metal needle that floats on a pivot point. The needle orients to 
the magnetic field lines of the earth. The basic orienteering compass is composed of the following 
parts:  

 Base plate 
 Straight edge and ruler 
 Direction of travel arrow 
 Compass housing with 360 degree markings 
 North label 
 Index line 
 Orienting arrow 
 Magnetic needle (north end is red) 

 

Centre 

 

(North)
 

270
0 

(West) 

315
0
  

(North West) 

135 
0
  

(South West) 

 

 

             1800
 

              (South) 



 

 
 

The updating of the magnetic declination 

What is north? 

True North: (also known as Geographic North or Map North - marked as N on a topographic map - is 
the geographic North Pole where all longitude lines meet.  All maps are laid out with true north directly 
at the top. Unfortunately for the wilderness traveller, true north is not at the same point on the earth as 
the magnetic North Pole which is where your compass points. 

Magnetic North: Think of the earth as a giant magnet (it is actually). The shape of the earth's 
magnetic field is roughly the same shape as the field of a bar magnet. However, the earth's magnetic 
field is inclined at about 11º from the axis of rotation of the earth, so this means that the earth's 
magnetic pole doesn't correspond to the Geographic North Pole and because the earth's core is 
molten, the magnetic field is always shifting slightly. The red end of your compass needle is 
magnetized and wherever you are, the earth's magnetic field causes the needle to rotate until it lies in 
the same direction as the earth's magnetic field. This is magnetic north (marked as MN on a 
topographic map. 

 

The information on the MARGIN of the map 

 
 True North is shown by the vertical straight line 
 Magnetic North is shown by the arrow pointing to the west of True North 
 The Magnetic Declination can be measured as the angle between the Magnetic North and the 

True North 
 The Mean magnetic declination is 20 35 west of True North 
 The Mean annual change is 6 Westwards 
 The year the map was drawn is 2001 



 

 
 

 

Calculating a Magnetic Bearing 

The formula for calculating Magnetic bearing is: 

MAGNETIC BEARING = TRUE BEARING + MAGNETIC DECLINATION 

Hints 

True Bearing 

 Do not start at the wrong place when place when measuring a bearing. Remember to draw 
the north-south line through the “from” point in the question. 

 Align your protractor with the base of the protractor in the vertical position. This ensures that 
the 0 is aligned with the true north line. 

 Remember to read off the protractor degrees from north in a clockwise direction. 

Magnetic declination 

 When updating a magnetic declination, make sure that you read the information given 
carefully so you know whether to add or subtract the update 

 (Add if the annual change is west and subtract if the annual change is east) 

Magnetic Bearing 

 As Magnetic north is always to the west of True north on South African maps, you will always 
add the updated magnetic declination to the true bearing to calculate the magnetic bearing. 



 

 
 

Grid Reference and Exact Position: Coordinates 

A grid reference is the exact position of a point on a map given as a latitude and longitude coordinate. 

 
 Latitude positions are given in degrees as a point (N) or south (S) of the equator. They are 

lines drawn on maps horizontally that run from east to west. 
 Longitude positions are given in degrees as a point east (E) or west (W) of the Greenwich 

meridian. They are lines drawn on maps vertically that run from north to south. 
 Latitudinal position is always given first and then longitudinal position follows 

 
To locate places more accurately on larger scale maps (topographical maps) each degree is broken 
up into 60 minutes (60`), and each minute is broken up into 60 seconds (60``) 



 

 
 

 
 On topographical maps the degrees and minute lines are indicated on the map by the grid 

lines. The seconds are to be calculated. 

How to Work with Grid References 

 The latitude line forming the northern boundary of the map is... 
 The longitude forming the west boundary of the map is... 
 The minutes of latitude are indicated as... 
 The minutes of longitude are indicated as... 
 The seconds are calculated for both longitude and latitude positions. 

To determine the grid position of Δ 97 

 

 Always give the southern position first.  
 Measure the distance from the latitude directly to the north of the given place. 
 Now measure the size of the latitudinal length of the grid. 
 (There are 60" between each minute of latitude and each minute of longitude.) 

  



 

 
 

Some useful hints and tips in the integration of Climate and Topographical Maps 

 Rainfall in an area can be determined by the amount of natural vegetation 
If there is less natural vegetation with non perennial rivers and little evidence of farming the 
map would fall into a low rainfall region. 
If there is more natural vegetation with perennial rivers and more evidence of farming the map 
would fall into a higher rainfall region. 

 Places further north are closer to the equator and usually have higher temperatures than 
places further south. (Determine the location by the Grid reference). 

 Use contour lines to determine altitude and then determine the relationship between 
temperature and altitude. 

 Remember that coastal locations especially on the eastern half of the country experience 
MARITIME climates and inland areas experience CONTINENTAL climates. 

 In South Africa, the north-facing slopes receive more sunlight. This can be determined by the 
contour lines. 

 The prevailing wind in a valley during the day or night (katabatic air flows down the valley at 
night and anabatic air flows up the slopes during the day) 

Cross Section 

A cross-section is the side view or profile of an area of land. 

We draw cross-sections so we can study slopes for various reasons: 

 Climate 
 Construction 
 Agriculture 
 Drainage 
 Environmental conservation 

How to draw a Cross Section using a topographical Map 

 A cross section shows the actual shape of the land between two points on a map. 

 

 A cross section is plotted on a graph with the horizontal distance between two points shown 
on the x-axis and the height of the contour lines shown on the y-axis. 

 The length of the horizontal x-axis will be the distance between the two points of the cross-
section. The scale of this axis will always be 1:50 000 on topographic maps 

 The vertical scale of the cross- section is either given to you in the question or you will have to 
choose a suitable scale, e.g. 1cm:20m 

 The vertical scale is the number of metres we go up as we move along the slope 
 “From” is always on the left  
  Place a strip of paper along the joined line 



 

 
 

 

 Mark off the actual contour lines and label them with the heights clearly. 

 Place the piece of paper along the horizontal axis and plot the points at the correct heights 

 

 join the points as a free hand cross- section 

 

 

Contour heights marked 
along the edge of the paper 



 

 
 

Different types of landforms using contours and cross sections 

1. A concave slope 

 

  



 

 
 

 

2. A convex slope 

 

  



 

 
 

3. A cross-section of a hill with different slopes 

 

 

 

  



 

 
 

 

 
Improve your Skills 

Mapwork Calculations 

Question 1 

Use the Topographical Map of Rustenburg printed in 1997 

 

Calculate the Magnetic Bearing of Δ 228 [J7] from Δ 46 [J5] for the present year given that mean 
magnetic declination is15º57` West of True North and the mean annual change is 2` westward. 

Question 2 

Use the Topographical map of Caledon printed in 2001 

 



 

 
 

Calculate the Magnetic bearing of Vlaeberg [F9] from Leeukop [E11] for the present year year given 
that mean magnetic declination is 23º46` West of True North and the mean annual change is 4` 
westward. 

 

Mapwork in Climatology 

Refer to the topographical map of Graaff- Reinet on the next page. 

Question 1 

1.1.1 Calculate the position (location) of Δ 87 [A1]. 

1.1.2 Calculate the position (location) of Δ 91 [D4]. 

1.2 Name TWO examples of visible evidence on the map that indicates this is a low  rainfall area. 

1.3 Determine if the North facing slope of Spandau kop falls in [B2] or [C2] 

1.4 Determine the type of airflow that would prevail at night between Δ90 [C2] and the toposcope 
[A1] 

Mapwork in Geomorphology 

Question 1 

Refer to the Topographical map of Three Sisters on the last page 

a.) Draw an accurate cross section from the diggings in [B6] to spot height 1456 in [C6] 

b.) Indicate the position of the N1 on your cross section 

c.) Indicate the position of the non-perennial river on your cross section 

d.) Identify this landform 

 

  



 

 
 

Topographical Map of Graaff Reinet 

 



 

 
 

Topographical Map of Three Sisters 

 


