


PARKLAND MAPPING MANUAL 
Edition 2, September 2001 

 

Welcome to the parkland mapping manual! 

This manual provides the basic information required when undertaking a parkland 
mapping project.  It is designed to cover maps, usually black and white (B&W), of 
metropolitan areas at a scale much larger than usual for orienteering maps.  Park maps are 
typically designed to fit A4 or A3 sized paper so that orienteers, schools, community 
groups and individuals can photocopy them and enjoy an introduction to orienteering in a 
familiar environment.  Your map may encourage new people to take up our sport. 

This manual will answer most of your questions about mapping, however if you are 
uncertain about any aspect just contact your club Mapping Convenor. 

Also if you have any comments or additions for the manual please let your convenor know. 

Remember - mapping is fun - not a chore.  Take your time, and enjoy the achievement of 
making your own map. 

Good luck and happy Park O mapping! 

Orienteering Association of Western Australia. 
September 2001 
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1 SUMMARY OF THE STEPS IN MAP MAKING 

 
3



2 SELECTING THE AREA 
Parkland maps are generally used by school groups, for introducing novices to orienteering 
and for OAWA evening or night events in the summer. 
 
Ideally a parkland should include: 

• One or more schools. 
• A substantial amount of public open space - preferably with not too many playing 

fields. 
• Lots of mappable features - man-made features, paths and tracks, water courses, 

vegetation, buildings. 
• Some complexity. 
• No major roads through the map.  If it is to be used by schools it should be possible to 

set a course which does not require crossing any major streets 
• Minimal out-of bounds areas. Out of bounds with internal access (such as streets with 

private property on each side) are OK for part of the map. 

The area required depends on the purpose of the map.   

If it is to be used by a school only, then the school grounds are sufficient though any 
adjoining or nearby parkland could be included.  Many challenging and interesting 
orienteering exercises can be set in an area  400 x 400m.   

If the map is to be used for OAWA events it should be possible to set a course of at 
least 6 km in length.  A 1:10,000 map which covers most of an A4 sheet (ie about 
2,500m by 1,750m) is good.  Anything much smaller will severely tax the ingenuity of 
course setters.  A map of this size which includes a school can allow the production of a 
separate school map at a larger scale. 

 
If you have an area which you consider may be suitable discuss it with the club mapping 
convenor before you proceed too far. 
 

3 OBTAINING PERMISSION 
Before any mapping is done, permission should be obtained from the owners or 
administrators of the areas concerned.  This is especially important if areas other than 
public open space are used. 

People to be contacted may include: 

• School Principals 
• Shire/City representatives 
• Government instrumentalities 
• Owners of private property 

Permission in writing should be achieved where practicable. 
 

4 BASE MAP 
To map any significant area from scratch is extremely difficult and time-consuming.  It 
should be possible to obtain some sort of base map of the area which will at least show 
major line features such as roads and fences.  Some show buildings and even vegetation.   
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Shire/city/town councils will usually have good large scale base maps which are often free 
of charge or copied for a small fee. 

School principals generally have a map of the school area or can obtain one. 

The Department of Land Administration (DOLA), located at Midland Square, Midland, 
can often supply maps at 1:2000 which show cadastral features (e.g. property boundaries 
and roads) as well as topographic features (e.g. contours and streams).  If no map is 
available, DOLA may be able to provide copies of its street series colour photographs 
(scale 1:20 000).  Enlargements to a requested scale can be made.  Colour contact prints 
cost about $35, B&W about $15, enlargements more. 

 

5 SCALE 
The scale to be used depends on the extent of the area to be mapped and the purpose of the 
map.   
School maps should be no larger than A4 size, and appropriate scales are 1:2,000, 1:2500 
or 1:5,000. 
Parkland and street maps must be a maximum of A3 size and preferably A4, and the 
preferred scale is 1:10,000.  For small complex areas a larger scale, e.g. 1:7,500 may be 
considered. 

 
An explanation of scale:  The scale is the ratio of the distance on the map over the distance on the 
ground.  1:10,000 (also written 1/10,000) means than 1 mm on the map equals 10,000 mm or 10 m on the 
ground.  1:5,000 (1/5,000) is a larger scale map in comparison with 1:10,000 (1/10,000).  So for park 
maps: 
 
1:2,000 1:2,500 1:5,000 1:7,500 1:10,000 
larger scale maps <---------------------------------> smaller scale maps 

 
 

6 COLOUR VS. BLACK AND WHITE 
 
All school maps and most park maps will be black and white so that they can be printed 
and reproduced without special facilities. 

The use of OCAD means that the production of maps suitable for colour printing or 
photocopying has become relatively easy. However, colour should never be used without 
the approval of the Mapping Convenor. 

Park maps that could be used for setting full orienteering events are candidates for colour 
printing. Criteria would be the extent of the map (4 km2 minimum), the inclusion of bush 
areas, the amount of detail and how quickly the area is likely to change. 

 

7 MATERIALS FOR FIELDWORK 
For fieldwork you will need the minimum of the following materials: 

A mapping board to provide a firm surface to work on.  The OAWA has special purpose 
map boards with a compass attached which can be rotated and used for sighting objects 
to locate them accurately on the map.  Refer to the Mapping Convenor to obtain one.  
However a piece of heavy cardboard, thin plywood, perspex or any other firm flat 
surface to which the base map and film can be stuck, is sufficient.  Board size is up to 
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the individual.  Something around 200 x 150 mm is easy to handle.  Try to keep the 
weight of the board to a minimum.  It is surprising how heavy the board will become 
after a day in the field. 

The base map.  Several copies will be needed to allow it to be divided into smaller 
sections for field working and allow some overlap so that the sections can be fitted 
together accurately when the cartography is done.  The base map may need to be 
enlarged or reduced to get it to the chosen scale before it is used for field work.  
Magnetic north lines must be drawn on the base map (see section 8). 

Polyester drafting film.  This can be obtained as needed from the OAWA Mapping 
Convenor. 

Sticky tape.  This is used to attach the base plate and film to the mapping board. 

0.5 mm clutch pencils.  Even if the map is to be produced in black and white, the field 
work is less confusing if at least one or two other colours are also used to represent 
different types of features.  Red and blue are probably the easiest to obtain and to see on 
the film.  When using black hard lead (4H) should be bought.  Hard leads are usually 
not available at a newsagent - try artist suppliers such as Jacksons. 

Eraser.  A pointed one is best - either one on the end of the clutch pencil, or an eraser 
pencil (retractable one can be bought).  Don’t remove linework by scratching, and 
therefore damaging, the film. 

Compass.  An ordinary orienteering compass is perfectly adequate for most parkland 
mapping. A sighting compass is useful for accurately positioning of points if desired.  
The Mapping Convenor has a couple of sighting compasses which are normally 
reserved for bush mapping, but can be borrowed for short periods. 

Ruler.  There is usually a small scale on the edge of your compass.  A 30 cm ruler can be 
useful on larger fieldplates when you need to draw straight lines. 

A pace scale.  This allows you to convert your paces to millimetres on the map quickly 
and reliably.  To make a pace scale, walk at your normal pace over a measured 100 
metres, counting how many double paces you do (ie every time your left foot strikes the 
ground) 

 
Example of a pace scale 
Say you do 60 double paces per 100m then 1 double pace is 100/60m = 1.67m = 
1670 mm.  If the fieldwork scale is 1:5000, then 1 double pace = 1670/5000 mm 
=0.33 mm on the map. This pace scale should be reduced and stuck on the corner of 
your mapping board for easy reference. 
 
Double mm on map  Double mm on ma
paces (approx.) 

 
paces (approx.) 

1 0.3 20 6.7 
2 0.7 30 10 
3 1 40 13.3 
4 1.3 50 16.7 
5 1.7 60 20 
6 2 70 23.3 
7 2.3 80 26.6 
8 2.7 90 30 
9 3 100 33.3 
10 3.3   
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Thus using this pace scale tailor made to your paces and the fieldwork scale, you can 
easily go from paces on the ground to mm on the map.  For example if you do 67 double 
paces it equals 22.3 mm on the map (20 + 2.3).  
 

8 HOW TO FIELDWORK 
Fieldworking for school and park maps is generally less demanding than for bush maps 
because the areas are smaller, contours are not usually included, visibility is high, and 
accurate and detailed base maps are usually available. 

However, the lack of colour means that legibility can be a problem, and this should be 
taken into account when deciding on the amount of detail to be shown. 

As with all O-mapping, the real skill is in knowing what to include on the map, how to 
show it to the best effect and, most importantly, what to omit. 

Relative accuracy is more important than absolute accuracy.  Remember that the orienteer 
is using compass and pacing (in the case of a park map, often not even these!), so these are 
also sufficient for mapping. Classification of features and choice of symbols to avoid 
ambiguity is more important than accuracy of location.  As long as the maps looks right, 
and the features make sense relative to each other, the map is fine. 
 
Recent improvements in the technology is making the possibility of digital mapping using 
a GPS (Global Positioning System) receiver attached to a hand-held computer is becoming 
more achievable.  Mapping in future may be done using such a system, but as this is still in 
the development phase, this option is not discussed further in this manual. 
 
Stages of Fieldwork 
The mapping will progress in stages, starting the major features and ending with minor 
features and vegetation boundaries.  In many cases it will be possible to merge some of the 
stages. 

• Make a quick traverse of the whole area to decide on the level of detail to include on the 
map. If several people are to be involved in the mapping, all should be involved in this 
step. 

• A quick assessment of the accuracy of the base map should be made by taking bearings 
between prominent features and by pace counting. Any major features that are absent 
should be added to the base map. Base maps typically show road reserve boundaries 
rather than actual roads, so the roads will need to be correctly located. 

• Subdivide the area using major linear features as boundaries. 

• For each sub-area, locate important detail within the area by taking bearings from 
suitable points on the boundary. 

• Plot the boundaries of any areal features such as vegetation, garden beds or lakes. 
  
Getting ready for fieldwork 

• Choose scale of fieldwork. 
Fieldwork is usually conducted at twice the printed scale, i.e. fieldwork at 1:5,000 for a 
1:10,000 printed map.  This allows enough room to hand draw features at the 
fieldworking stage.  The map is reduced to scale at the printing stage (See chapter 11).  
Other combinations of fieldworking scales to printing scales can be used if desired, 
although the influence of various degrees of reduction from the drawing scale to the 
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printing scale on line thicknesses and symbol sizes should be considered.  This 
consideration is most important when hand drawing the map. 

• Make sure the base map is at the fieldworking scale 
If necessary enlarge or reduce the base map to the fieldworking scale.  This can easily 
be done on a black and white photocopier.  Commercial copy shops can do it on a 
colour copier if you want the base map in colour.  It may be possible to ask the 
authority supplying the base map to print it at the scale you require. 

• Draw north lines on the base map (diagram 1) 
To plot a north line take a bearing along a linear feature, or between two known points, 
which occur both in the field and on the base map.  Subtract this bearing from 360o and 
set the resultant bearing on the compass. Place the compass on the base map with the 
lines inside the compass housing parallel to the line you used for the bearing. A line 
drawn along the long side of the compass base plate is then a north line.  Cross-check 
that your north line is sensible, then draw additional north lines parallel to it. 

 If the base map has grid north or true north marked on it, and the declination between 
true north or grid north and magnetic north is indicated, then it is possible to plot 
magnetic north without the use of  compass.  If magnetic north is derived by this 
method it is prudent to check you calculations along a feature in the field as shown in 
diagram 1. 

 Some explanations for interest:   
True north lines are lines of longitude (geographic north pole to geographic south pole), and hence 
across the world are not parallel except at the equator.  They converge at the poles and are widest at the 
equator.  If, for example,  you measure the vertical sides of a 1:100,00 or 1:250,000 topographic map of 
anywhere in southern Australia (which use lines of longitude to define the vertical sides of the map) 
you will find that the width at the bottom of the map (closer to the south pole) is smaller than the top 
width (closer to the equator).   
Grid north lines relate to a square metric grid (Map Grid of Australia – MGA since 1 Jan 2001, 
formerly the Australian Map Gird  - AMG) draped over Australia.  As it is impossible to place a square 
grid over a curved object (i.e. the earth), the grid is placed in small sections (zones) where the effect of 
the earth’s curvature is minimal.  The grid placement (and hence declination from true north) is 
different within each zone.  Perth, for example, is in zone 50, and the AMG is consistent within that 
zone.  Grid north is usually very close to true north 
Magnetic north are lines between magnetic north and south.  The position of magnetic north changes 
slightly each year, and the annual movement is indicated on official topographic maps.  The changes 
however are very small and will have no impact on parkland maps.  The divergence of magnetic north 
from true north varies across Australia.  In Western Australia it is within a few degrees of true north, 
but in eastern Australia it may be more than 10 degrees different.   
Lines of north magnetism are not parallel to the earth’s surface.  In the southern hemisphere they tilt 
upwards into the sky.  In the northern hemisphere they tilt downwards into the earth.  The needles on 
compasses are weighted for each zone of latitude to compensate for this phenomenon.  It is therefore 
not possible to use your southern hemisphere compass for orienteering in the northern hemisphere.  If 
this explanation is confusing - talk to the Mapping Convenor! 
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• Draw a grid on the base map 

A square grid running magnetic north-south and east-west is drawn on the base map.  
This is used to register the map in the drawing process (see section 10).  A suitable 
spacing for the grid is 25 mm, although others can be chosen if desired. 

• Copy base map 
The base map is copied and cut up into sections of a manageable size for fieldwork.  
(“the fieldplate” – see diagram 4).  A size of about 150 x 150 mm is suitable, but it is up 
to the individual’s preference.  Try not to make the fieldplate too big.  There must be 
overlap between each section of the cut up base map to allow adjacent fieldplates to be 
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linked at the drawing stage., therefore 3 or more copies of the base map may be 
required.  Do not cut up the gridded original fieldwork. 

• Put base map on mapping board 
Tape the section of base map to be fieldworked onto the mapping board, north to top 
and north arrows on top of the grid. 

• Tape polyester drafting film over the base map on the mapping board. 

• Draw grid from base map onto the film. 
Also indicate north on the film (usually with arrows on the north lines of the grid. 

• Tape pace scale to the corner of the mapping board - out of the way of the 
mapping - but visible for quick reference. 

• Get your pencils ready 
Using more than one colour of pencil can help with legibility of your fieldwork.  Two 
or more colours are handy.  Allocate colours to features to be mapped.  It is often handy 
to attach some form of pencil holder to your mapping board so that you are not trying to 
juggle four pencils in your hand at once.  Use your ingenuity to rig up a pencil holding 
system.  Options include a bit of polystyrene foam stuck under your mapping board that 
the pencils can be pushed into, some form of clip on your board, or your shirt pocket! 

Now you are ready to map! 
Diagram 4 

Example of a section of fieldwork (fieldplate) with grid ready for scanning or digitising 
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Mapping techniques 

Features on all O-maps can be classified into four main categories: lines (eg fences, 
tracks); points (e.g. boulders, man-made features, posts); areas (eg vegetation thickets, 
lakes); and landforms (eg contours).  

Compass bearings and pace counting are the basic techniques used for fixing the position 
of features.  There are three main techniques using compass and pace-counting.  These 
techniques are described in detail in diagrams 2a, 2b and 3. 

• Mapping an unknown point from two known points 
 Method 1:  Intersection (diagram 2a) 

  Method 2:  Resection (diagram 2b) 

• Mapping an unknown point from one known point (diagram 3) 
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Mapping point features. 
Use any of the above techniques as appropriate. 

Mapping linear features. 
Linear features can be plotted either by compass and pacing, or by locating points at 
intervals along the lines using bearings.  The latter technique is probably better for park 
maps, because there should be sufficient known points to take bearings from, and the 
cumulative errors inherent in compass and pacing can be avoided.  You may need to mark 
your points with tape to ensure that they can be properly identified when taking bearings 
from the known points.  Curved features e.g. roads can be drawn as a series of straight 
lines between bends.  If the compass and pace technique is used over long linear features it 
is necessary to ‘tie-in’ the feature with known points along its length. 

Mapping areal features. 
These are best done from the base map if possible (or aerial photographs).  The boundaries 
of areal features can be treated as linear features, and plotted as a series of compass 
bearings and pace counts (unless it is a swamp and impossible to walk along).  Be careful 
as this technique can result in accumulated errors.  If these techniques don’t work then an 
estimate by eye is the best option possible.  Remember if it looks right from all directions 
to the mapper the orienteer won’t know any better. 

Mapping landforms. 
Small landforms (e.g. mounds, small depressions) etc. can be mapped as point features.  
Some larger features (e.g. earth banks) can be treated as linear features.  The most 
difficulty is with contours.  Many park maps will not have contours, and hence these 
difficulties will not arise.  Contours are lines of equal elevation.  A contour line therefore 
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follows the edge of a horizontal slice through the land.  The contours of a hill, for example, 
are a series of concentric circles, the closer the spacing of the contours, the steeper the 
slope of the hill.  Similarly a gully or a spur has “V” or “U” shaped contours.  The 
acuteness of the “V or U” shape indicates the degree of incision of the gully or sharpness 
of the spur.  Mapping contours comes with experience, and is very difficult to do unless 
the base map has approximate contours on it.  If you are not confident mapping contours, 
you should discuss the techniques for contour mapping with the Mapping Convenor before 
you begin.  Contours are usually only added to black and white maps in hilly areas where 
the steepness may influence route choice. 

 
Bearings with an ordinary orienteering compass will be accurate to about 2o, which should 
be sufficient for park maps. Accuracy of bearings is more critical over long distances, so 
try to take bearings from points that are reasonably close (50-200m) to the features you are 
positioning. When taking bearings from two known points to an unknown point, the three 
points form a triangle. Accuracy will be a problem if the angle of the triangle at the 
unknown point is too large or too small (ideally this angle should be approximately a right 
angle). If there is any doubt about this, take a bearing from a third known point or use pace 
counting as a check. 

9 FIELD CHECKING 
Field checking is the quality control stage of mapping. 

It is important that all maps are field checked.  Field checking is especially important when 
a team of mappers has been used to map an area because inconsistencies can occur 
between mappers.  The field checker could be one of the team members in the case of a 
team mapping effort, or an independent person if the area has been done by one person. 

The role of the field checker is not to remap.  It is mainly to ensure consistency of 
mapping, and that features have been correctly interpreted, and can be legibly represented 
on the map.  Major changes recommended by the field checker must be discussed with the 
mapper/s.  Remember this is an exercise to improve the map, not to disenchant/disillusion 
the mapper/s. 

On a larger project it is useful to have the field checker check the mapping whilst in 
progress, as any problems can be ironed out before they become large problems. 

10 WHAT GOES ON THE MAP 
At an early stage in the project, a mock-up of the entire map showing an outline of the area 
plus the title, scale, legend, acknowledgements, etc. should be produced to check that 
everything fits on the map size you want. 

Apart from the mapped area itself, the following is considered a minimum on a parkland 
map: 

• Title (it should give the user an idea of the map’s location) 

• Scale (e.g. 1:10,000) and linear scale bar  (note that scale changes if the map is reduced 
during printing) 

• Contour interval (if applicable) 

• Magnetic north 
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Magnetic north should be aligned with the vertical edges of the map.  These should be at 
least one, or preferably two, large ‘N or magnetic north’ labelled arrows indicating the 
direction of magnetic north. 

• North lines (may not be necessary for a small school map) 
 North lines - recommended spacing 25 mm on printed map 

Printed scale Spacing on 
map (mm)  

Distance on 
ground (m) 

1:2,000 25 50 

1:2,500 25 62.5 

1:5,000 25 125 

1:7,500 25 187.5 

1:10,000 25 250 

 All north lines should have small north arrows at the northern end. 

• Legend 

• Acknowledgements to the management authority/owners, and any restrictions upon use 
of the map 

• Map sales/availability 

• Credits (who did what) 

• Date of publication, including version details for tracking digital files 

• Names of major roads, schools or any other important cultural features 
 
Other additions which may be considered include: 
• General information on the area (e.g. historical information, places of interest) 

• Locality map with access points and street directory reference 
• Picture/motif (e.g. local wildflower, building of interest etc.) 
• A border around the map 

 
What features are mapped 
The map scale dictates which features can be legibly represented on the map.  The 
following table gives an indication of the sort of things that can be represented on the 
different scales of map. 

The complexity of the area will influence the amount of detail that can be mapped.  As a 
rough guide, special man-made features such as rubbish bins, tables, play equipment and 
seats are only represented on larger scale maps (e.g. 1:2,000, 1:2,500 and 1:5,000).  On 
smaller scale maps (e.g. 1:7,500 and 1:10,000) these features cannot usually be represented 
individually without cluttering the map.  On smaller scale maps only significant or unusual 
man-made features are mapped.  Contours are usually only shown on smaller scale maps, 
but only where the steepness of the terrain warrants using them.  Remember that not as 
many features can be shown on a black and white map as an equivalent scale colour map.  
If in doubt about being able to map the feature legibly - leave it off.  Assess each area on 
its merits.  Consult the Mapping Convenor if in doubt. 
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11 DRAWING THE MAP 
Map drawing (also called cartography) is being drawn (excuse the pun!) into the computer 
age.  The traditional method of map drawing has been to draw by hand using drafting pens 
onto polyester film, but recent advances include the use of computer aided drafting (CAD).  
A computer package called OCAD is now readily available to the orienteer.  These two 
drawing techniques are discussed. 

Drawing the map using OCAD is the preferred method by OAWA.  Please discuss the 
options with the Mapping Convenor. 
 
Hand drawing 

The traditional method of drawing orienteering maps is using drafting pens with black ink 
onto polyester film.   

Drawing scale 
It is usual to draw hand drawn maps at twice the printed scale.  Thus for example a map to 
be published at 1:10,000 scale would be drawn at 1:5,000.  This is done for a number of 
reasons.  Firstly maps are usually fieldworked at double the printed scale, so drawing at the 
field worked scale is easier.  Drawing is usually done by putting a clean sheet of polyester 
film over the field work on a light table and simply tracing the details onto the new sheet 
of film.  Drawing at double the scale also means that when the drawing is reduced by half 
to reach the printed size, all the “squiggles” in your drawing due to your shaking hands 
tend to disappear, or at least be harder to see!  Many letraset map symbols used in colour 
map  production have been produced at double the printed size to enable them to be used 
on hand drawn maps.  These map letraset map symbols (eg boulders, cliffs, small knolls 
etc) can also be used when drawing black and white maps. 

Although all colour maps are drawn at double the printed size, it may not always be 
convenient to draw black and white maps at double the printed size.  If the black and white 
map is to be A4 in size, then drawing it on an A3 sized piece of film and reducing it by 
71% to an A4 size on a photocopier would be convenient.   If  however the final map size 
is to be A3, and normal photocopiers do not reduce from A2 to A3 (A2 is double the are of 
A3, as A3 is double the area of A4), it may be better to draw at the same size as the printed 
map. 
 Just to confuse the issue a little, a word of explanation - an A4 sheet is half the area of an A3 sheet, that is 

two A4 sheets side by side make up an A3 sheet.  But when using a photocopier an A3 sheet needs to be 
reduced by 71% to make an A4 sheet.  Why?  An A3 sheet is 420 x 297 mm, and A4 sheet 297 x 210 
mm.  If the A3 sheet was reduced by 50%, the final size would be 210 x 146 mm, much less than an A4!  
A 71% reduction gives the correct size of 297 x 210 mm.  It is important to understand that although an 
A4 sheet is 50% of the area of an A3 sheet, it has 71% of the side dimensions of an A3 sheet  

More information on standard metric paper sizes is given in section 15. 

Colour maps are drawn using several sheets of polyester film, a sheet for each solid colour 
or screened colour.  A typical colour orienteering map has 6 colours.  In addition to 
overlays for the solid colours (6), there are often two screened greens (20% and 50%), one 
screened blue (50%), one screened brown (50%), and one screened yellow (50%).  This 
makes into total 11 overlays which need to be drawn in register for a colour map.  It is a 
skilled operation, and not to be tackled unless you are familiar with the process.  The 
Mapping Convenor can give guidance on hand drawing overlays for colour maps.  
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In contrast, with black and white all the details of the map are usually drawn onto one 
sheet of polyester film.   
 
Symbol set 
Refer to OCAD black and white symbol set as basic guide.  Letraset or similar rub-on 
ymbols can be obtained for many common symbols.  Text can be printed on paper on a 
laser printer and cut and pasted to the drawing. 
 
Materials for hand drawing: 
Polyester drafting film 
Drafting pens 
Letraset (or similar) mapping symbols and patterns 
Letraset or typeset text on clear film or paper. 
Note:  All drafting materials are available through the OAWA Mapping Convenor 
 
OCAD - Orienteering Computer Aided Drafting 
With OCAD the mapping is stored digitally in a computer.  Traditionally fieldwork is 
conducted in small sections of the map called ‘field plates’ and these are compiled into a 
master compilation copy before drawing.  With OCAD it is possible to input the 
information directly from the field plates, and thus bypass the step of making a master 
copy. 

The fieldwork is aligned and oriented in the OCAD digital map file by the use of a square 
grid on the fieldwork which is matched to an equivalent square grid in OCAD.  In OCAD 
the size of the grid can be defined by the mapper, but it should relate to a practical size on 
the fieldwork.  25 mm or 50 mm are recommended grid sizes.  The first stage of digital 
mapping, therefore, is to draw a square grid on the fieldwork. The grid must be aligned 
magnetic north-south and east-west. 

In OCAD three factors must be defined: the map scale (printing scale), the draft scale 
(fieldworking scale), and the grid distance.  The grid distance relates to the printing scale. 

• If the fieldwork scale (draft scale) is double the map scale (printing scale), then the grid 
distance in OCAD must be half the grid distance on the fieldwork. 

• If the fieldwork scale (draft scale) equals the map scale (printing scale), then the grid 
distance in OCAD must equal the grid distance on the fieldwork. 

For example: 

Draft scale 
(Fieldwork scale) 
(A) 

Grid distance on 
fieldwork (mm) 
(B) 

Map scale 
(Printing scale) 
(C) 

Grid distance in 
OCAD (mm) 
(D) 

1:5,000 25 1:10,000 12.5 
1:7,500 25 1:10,000 18.75 
1:10,000 25 1:10,000 25 
 

Columns A,C and D are set in OCAD under Options, scales. 

With a fieldworking scale of 1:5,000 and printed scale of 1:10,000, 25 mm on the 
fieldwork will be 12.5 mm on the printed map, and 125m on the ground.  To get a 25 mm 
spacing of north lines on the printed map every second grid line can be used to draw north 
lines. 
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Note: This grid is not printed on the final map.  It is purely used to align the fieldwork in 
OCAD. 

 

The gridded fieldwork is inputted into OCAD in two ways: 
• digitising 
• scanning 

 

Drawing a map using a digitiser 
This technique is rarely used nowadays, and the newer versions of OCAD do not support 
this input method.  It is discussed here briefly for those using older versions of OCAD.  
When digitising the paper or film copy of the fieldwork is taped onto the digitising tablet. 
The grid on the fieldwork is aligned with the grid in OCAD by use of a cursor on the 
digitising tablet which is linked to the computer.  This is called “setting up” the fieldwork.  
Once the fieldwork is correctly set-up, the mapping on the tablet is then traced using the 
cursor on the digitising tablet.  A detailed explanation of the process of digitising is beyond 
the scope of this manual .  Refer to OCAD instruction manual and the Mapping Convenor.  
Some training will required in the use of the digitiser. 

 

Drawing a map using a scanned image 
In this process, the fieldwork is digitally scanned to produce a digital bit map file (.bmp 
extension).  The resolution of the scan required depends on the amount of complexity in 
the map. As a rule of thumb 300 dpi (dots per inch) is required for the printed scale map.  
As most fieldwork is conducted at twice the printed scale, 150 dpi is adequate for most 
maps.  300 dpi may be required for complex/detailed areas.  The higher the resolution of 
the scan, the bigger the digital scanned file.  Doubling the density of scanning results in a 
four-fold increase in the file size. If the scan is indistinct, re-scan at a higher resolution 

Scan the image with north to the top, otherwise the scanned image will have to be rotated 
in OCAD which is a slow and memory hungry process.  It is important that the fieldwork 
scale (draft scale in OCAD), the printing scale (map scale in OCAD) and the grid spacing 
(in mm) are correctly set in OCAD. 

When the scanned file (called a template in OCAD) is displayed in the computer it is 
necessary to align the grid on the template with the grid in OCAD.  This is achieved by 
using the adjust template and rotate template commands. 

Once the scanned image and the grid are aligned you are ready to draw.  In this situation 
the scanned fieldwork is on the screen as a backdrop, and you trace the lines and place the 
features over the top using a mouse to locate them.  It is a bit like having the fieldwork on 
a light table, and drawing on clear film on the top.  Scanning is the preferred method for 
inputting the fieldwork for drawing in OCAD. 
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Drawing in OCAD 
The drawing process is menu driven.  The commands are in tool bars across the top, and 
the drawing symbols are on the right side of the screen. 

Diagram 5:  OCAD 7 in drawing mode 

 
 

An explanation of the use of OCAD is beyond the scope of this manual.  If you need help 
contact the Mapping Convenor for training and advice.  There are several people in the 
association who can help out with OCAD. 

12 PRINTING 
Most parkland maps are now printed in colour, via colour printing or colour photocopying.  
Digital printing techniques are now becoming very common, and have many advantages, 
including the ability to incorporate courses in the OCAD file and printed them with the 
map 
 
Common techniques for colour and black & white printing are discussed. 
 
Colour 
Colour maps can be printed by a variety of methods. 

Commercial printing 
In this technique all maps are printed directly from an OCAD digital output file.  
Depending on the quality of the printing machine, this can produce a very high quality 
result, and the technique is now commonly used for bush orienteering maps.  Other 

 
19



advantages include the ability to use higher quality water-resistant papers, and waterproof 
inks. 

Home printing 
Limited numbers of colour maps may be printed on a desktop colour printer.  The main 
disadvantages are cost, the time it takes to print, the quality of the paper, and that the inks 
are usually not waterproof.  Maps produced by this method usually need to be protected in 
plastic bags. 

Photocopying 
A common technique to is make colour photocopies of a good quality original made on a 
home or commercial printer. 

Black and white maps 
OCAD maps 
An original map is usually achieved by using a high-quality laser printout from the OCAD 
file.  This is most easily achieved for A4 sized maps.  These are then photocopied. It is 
important that original maps are used for photocopying.  Photocopies of photocopies will 
be of reduced quality and are often unacceptable 

Larger maps (e.g. A3) in OCAD are usually printed onto two A4 pages and then stuck 
together prior to photocopying.  Most people do not have access to A3 laser printing, 
although it is possible for print shops to print A3 copies from a digital plot file if you wish. 
To do so you must create an encapsulated postscript plot file which the print shop can use.  
The method is potentially difficult, and therefore the cut and paste option is probably 
easier in most situations. 

Hand drawn maps 
In the case of hand drawn black and white maps, a scale reduction at the photocopying 
may be required.  If you have a map drawn at double the size, and an A4 map size is 
required, then the two halves of the map can be reduced to 50% on a photocopier and then 
the two halves pasted together and A4 copies produced.  Note the change in scale when 
reducing will affect the 1) scale, 2) line thickness and 3) symbol and text sizes. 

If the A4 map is drawn on an A3 sheet and reduced to A4, this is a 71% reduction (see 
discussion in section 9).  So to produce a final 1:10,000 scale A4 map from an A3 sized 
drawing means that the original will need to be drawn at 1:7,100. 

13 ARCHIVING THE INFORMATION 
This is an extremely important and often overlooked part of the mapping process.  A lot of 
good material in the past has been left stored in individual’s houses and eventually lost. 

The essential things to do when the mapping is finished mapping are: 
• OCAD file to the Mapping Convenor (digital maps) 
• All artwork to the Mapping Convenor (fieldplates, hand drawn maps etc) 
• Any copies of important correspondence, contact names, numbers and addresses etc. to 

the Mapping Convenor 
• Original copies of the map to the map store and Mapping Convenor (5 each). 
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14 B&W OCAD SYMBOL SET 
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15 IOF MAPPING SPECIFICATIONS 
Refer to IOF publication ISOM 2000.  Copies with the Mapping Convenor. 
 

16 METRIC PAPER SIZES 
Standard metric paper sizes 
 A5 210 x 146 mm  (half an A4 sheet) 
* A4 297 x 210 mm  (half an A3 sheet, double an A5 sheet) 
* A3 420 x 297 mm  (half an A2 sheet, double an A4 sheet) 
 A2  594 x 420 mm  (half an A1 sheet, double an A3 sheet) 
 A1 840 x 594 mm  (double an A2 sheet) 
* sizes most commonly used in black and white plain paper photocopiers 
 

17 FURTHER READING 
Mapmaking for Orienteers,  Robin Harvey 
Simple maps for Orienteering,  IOF 
Preparing a Simple Map,  Jim Gilchrist 
  
All publications are available from the OAWA library. 
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