Map and Compass Basics
Search and Rescue…
When Accuracy Counts

The information in this module was designed to specifically meet the needs of ground searchers and
specialty team members. It will cover the basics of what you need to get started. You will need to
practice many of the skills – this is a difficult topic to competently learn in a classroom or online.
If you are comfortable enough you may practice by yourself or if not, ask a member of the unit you will
deploy with to help you.
Map and compass skills are very much a hands-on skill and are easily forgotten if not frequently used
so as you learn to work with them, keep using the skills.
You are encouraged to take out your compass during this session so you can familiarize yourself with
its operation while going through the lesson.
If you have a copy of a topographic map as well (preferably one with grid lines on it) you may find it
helpful in understanding this section.
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Map and Compass Basics
With illustrations from

Kjetil Kjernsmo's illustrated guide
on how to use a compass
(Used With Permission)

Peter H. Dana
The Geographer's Craft Project, Department of Geography, The University of Colorado

GPS World and the U.S. Geological Survey

This program teaches many skills, but they can be broken into three broad categories:
• map use
• compass use
• using the map and compass together

There are many good resources available to assist you in learning more about map and compass
work. Some are listed above, but there are also some excellent videos and tutorials online that may
be helpful in supplementing this lesson.
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When A Life’s In The Balance

◼ Accuracy = Effectiveness
◼ Effectiveness = Maximum Advantage to

finding the Search Subject

Map and compass applications within Search and Rescue demand proficiency because someone
else’s life may be in the balance. Your map and compass skills can make a great difference to the
lost person.
There is no doubt that GPS and increasingly smart phones are also important tools to SAR land
navigation, but it is no substitute for solid map and compass skills. GPSs run out of batteries, get
dropped or wet, or just stop working for whatever reason. Knowing how to use your compass is
always a critical skill and having it may save a life someday.
What are some methods of finding direction without using a compass and or map?
• Point in fact, methods such as finding north using a watch, shadow methods, moss on trees
and the like are notoriously inaccurate and unreliable. Their effectiveness also varies with
weather, terrain, and geographic location. In a SAR situation, alternate methods take
inexcusable amounts of time.
These are not methods you should count on using in a search.
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In general, once you have checked to verify your process, and remembering that compasses can
easily be deviated by being too close to walkie-talkies, watches, and GPS units, you need to trust
your compass. If the needle is floating and when you turn it the needle keeps pointing the same
direction it is probably working.
The default, if you find yourself in a situation where you are disoriented, is to strike for a linear feature
such as a power line, road, or brook. In cases where you become disoriented on a hill or mountain it
may be best to return to the top to get a better visual sense of the topography and your location.
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These skills require practice

Everyone is different, but everyone will
need practice to one extent or another
to stay proficient

Maps and compasses have several aspects that are easy to confuse when you don’t use the skills
often. Without good navigation skills you become a good candidate for becoming part of the problem
in the field instead of part of the solution.
What is enough? Being consistently accurate and comfortable is a good place to start, then when
you are tired and under stress you will be more likely to get it right.
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Q. If you had a choice between a map and a compass in an emergency situation, which would you
pick and why?
A. Most would say a map because frequently it can be used to determine rough direction with
no other tools.
A basic problem is that maps are flat and the earth’s surface is not…so there will always be some
distortion factors. The various ways of reducing this distortion are called projections. Different styles
of maps are appropriate for different uses.
Maps also have differing scales. The scale is simply the ratio between map distance and ground
distance, for example 1:24,000 means that one inch on the map will show 24,000 inches on the
ground. The larger the number of the scale, the smaller the features and the less detail there will be.
So a 1:62,500 scale shows more area and far less detail than a 1:24,000 scale. A 1:24,000 scale
means that for every 1 inch on the map 24,000 inches are represented on the face of the earth.
Topographic maps in the United States are typically produced by the U.S. Geological Survey and are
the most useful for SAR purposes. Topographic maps allow us to compute and interrelate several
features:
• Distances
• Descriptions (information about the map itself in the border)
• Declination (the difference in degrees between true and magnetic north)
• Details (the color-coded symbols)
• Direction (topographic maps always have true north at the top)
• Designations (place names, like towns and cities)
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Maps in the Field
◼ Folding to optimize usefulness
◼ Weather Protection

While there are different ways to fold a map for SAR use, it is typical to fold it with the assigned area
near the center of the viewable area. Maps can be waterproofed by “painting” them with a protective
solution but it is more common to put them in Ziploc baggies (you should always have a couple
gallon-sized clear bags with you) or a plastic map case. Remember, computer printouts of maps are
usually not weather resistant and will run if gotten wet.
Generally, field units will not receive color copies of maps. It is important before fielding to compare
black and white map copies with the posted color map at the Command Post. It is also important
because field copies often will not contain scale and compass information. You can write an
approximate scale on the map if there isn’t one.
Q. What other information could you expect to obtain from a color map?
A. We’ll learn more about map symbology and color designations later but two immediate
concerns would be to show blue for water, green for vegetative areas and white for fields or
open areas.
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1:12,000 scale (1 inch on the map = 12,000 inches on the ground) will occasionally be available,
especially as a computer printout. It is important to understand that 1:12,000 maps do not show
additional details, they merely show greater separation between features.
1:24,000 scale (1 inch on the map = 24,000 inches on the ground – 2000 feet) maps are the standard
for SAR, and are called 7.5 minute quad maps.
Some maps use 1:25,000 scale, which is compatible with the metric system.
1:62,500 scale maps, or 15 minute quad maps, cover 4 times the area of a 1:24,000 scale map. In
this scale 1 inch on the map = 1 mile in the field.
1:125,000 maps are the scale used by DeLorme in their Gazetteers. Each page covers the area of
four 15 degree maps or sixteen 7.5 degree maps.
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Datum
Two most common in the US are NAD 27 and
WGS 84.

Most printed USGS topographic maps are based
the North American Datum of 1927 or NAD 27.
Electronic and digital maps almost exclusively
use WGS 84.
During SAR in Vermont, all GPS units must be set
to use WGS 84

The datum is nothing more than a reference point on the earth from which your location is measured.
Ensuring that everyone’s navigation and position reports are using the same reference points is
critical. Using the wrong datum can delay getting help to you or for the search subject you have
found.
We have standardized use of WGS 84 for use in SAR in Vermont. The only time NAD 27 comes into
play is if you are working off an older printed USGS topographic map as those were all printed in that
datum.
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Details
◼ Black
◼ Blue

◼ Brown
◼ Pink
◼ Green

◼ Purple
◼ Red
◼ White

=
=
=
=
=
=
=
=

Manmade objects
Water features
Elevation
Heavily populated areas
Woodlands
Change since last full map made
Major roadways
Open areas like fields

Colors are critical on a topo map as they are a quick reference to what something is.
A pink area appears as a mostly pink shape that has very little feature detail within it – essentially
there is too much detail to be portrayed on a per-feature basis.
Purple is an overlay to the detail shown on the map. Purple means that the map has not been
updated yet but a photo assessment shows major changes to the area involved. A good example is a
large purple blotch along a creek.
Q. What might that large purple blotch mean?
A. the change could be from dry to swamp, from swamp to dry, or from dry to a lake.
This information could be critical to your search.
In most SAR work you will primarily be concerned with Blue, Black, Green, White, and Brown
features.
Having a good general understanding of what map symbols are will make you a safer, more effective,
and efficient searcher.
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Land Features – Tan/Brown

Understanding the symbols found on a map is critical so we will cover a few of them.
For future reference, you can print or download USGS Topographic Map Symbols from this lesson
site or from https://pubs.usgs.gov/gip/TopographicMapSymbols/topomapsymbols.pdf.
Brown has two uses: land features and elevation contours – more on contours shortly. Land features
might be something like a large dirt pile which was formed from the tailings from a mine.
The Black features on the slide are all man made.
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Land Features – Green/Blue

Green means vegetation and Blue added means vegetated areas that are wet in nature.
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Water Features – Blue

Blue indicates a water feature of some sort.
A blue line on a map indicates a water course that is typically less than 20 feet wide on a 7.5 degree
map and a blue band is typically more than 20’ feet wide. Of course common sense and experience
count a great deal here and you will have to take into consideration if it is spring with a heavy runoff
or fall after a particularly dry summer as rivers and streams change dramatically.
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Water Features - Blue

Swamps and bogs are common places for SAR teams to be assigned to search so knowing what
they look like on a map will be a big help to you.
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Manmade Features - Black and Pink

Man-made Features - Black and Red
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Man-made Features – Black & Red

There are a number of similar looking features marked by dashed lines, so care must be taken to be
sure you understand which one it is.
For example town boundary lines may look similar to transmission lines on a map, but you won’t see
the political boundary line when in the field.
While you may not remember every symbol and its subtle differences, context and common sense go
a long way toward proper identification.
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Directions

◼ Top of the map is true north, BUT
◼ There is also grid north, AND
◼ There is also magnetic north

There are three different North’s that we need to be aware of e.g., True North, Grid North, and
Magnetic North.
As has been stated before, the top of a topographic map is true north. There is a difference between
true north (top of the map and the geographic north pole) and magnetic north (which is where a
compass points and is somewhere in north central Canada). There is a coincidental “line” that runs
down the continent in the area of the Mississippi River where magnetic and true north are the same.
To either side there is an angular difference between the two that is called declination. The
declination basically represents the difference between true north and magnetic north. In Vermont
declinations are “west” (the compass needle points more to the west than the top of the map) by
anywhere between 14-16 degrees.
Grid north refers to the grids that you see on a topo map and are typically very close to true north.
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The Compass Rose on Your Map

In Vermont we have
west declination

The purpose of a compass rose (picture on the far right) in the bottom border of a topo map is to give
you a general sense of the difference between the types of north; it is not a precise representation of
the exact angles involved most of the time. Indeed, the newest maps portray only a true north arrow
as the rose and most of the time a map will state what the numerical declination is, providing a more
accurate numerical answer for you.
The picture on the left depicts the difference between Geographic North (basically the northern end of
the axis the earth rotates on and sometimes referred to as the rotational pole) and Magnetic North
where the compass points to.
True North - The direction of a meridian of longitude that converges on the North Pole. Note: This is
just a technical method of saying that True North describes a direct line to the North Pole and the
Earth's rotational axis.
Magnetic North - The direction indicated by a magnetic compass. Note: Magnetic North moves very
slowly with a variable rate and is not a fixed or exact point.
Grid North - The direction of a grid line which is parallel to the central meridian on a map. Note: Grid
North does not match true north because a map is a flat representation of a curved surface.
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DECLINATION

In Vermont we have
west declination,
approx. -14 degrees

Declination - The vertical angle difference between True North and Magnetic North. The current
year's declination is oftentimes marked in numerical degrees on your map. That's one reason why
you might need a current map. Declination changes over time but for SAR purposes we use whatever
maps are given to us and are not typically concerned about the slight changes.
In Vermont the declination can vary from 14° to just under 15°.
Of interest is the fact that currently magnetic north is shifting significantly. Historically magnetic north
has drifted by about 9 miles per year, however since the 1990s the drift is currently about 30-40 miles
per year! Even at that rate it will take quite some time before having a large enough impact to affect
your land navigation.
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Designations
Different style print for town/city/state
Names
Different style print for boundary lines
and then there’s Benchmarks

You will note that different levels of organized areas (towns, cities, counties, states and countries)
generally have different styles of print.
Benchmarks represent surveyed and confirmed exact spots that allow for horizontal and often vertical
adjustment of printed map features.
Every map has not only a projection, but a datum. A datum is a “starting point” on the earth for the
map series and is the point from which it is referenced. Benchmarks are local “checkpoints” that help
in precise map alignment in the local area and the datum is somewhere else in the world and used as
a reference for the map or a GPS unit. The most typical datum used in Vermont SAR is WGS-84 but
it never hurts to ask at the Command Post before you head out and make sure your GPS is using the
proper datum. Use of an improper datum will throw off your GPS mapping functions by several
hundred meters.
.
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BENCHMARKS
◼ A benchmark is typically a metal disk with

location information on it that is permanately
embedded in a rock.
◼ It is also a symbol on a map. See if you can
find the symbol on the map symbols
attachment to this module.

A clue to finding the symbols used is, look under the section called “Control Data and Monuments”.
While some benchmarks like those in the slide are easily seen in the field, others shown on maps
may no longer exist.
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Contour Lines
◼ Drainages
◼ Ridges
◼ 10-20-50-100 foot increments

◼ Index contours
◼ Concept of closer = steeper

Contour lines are an attempt to portray changes in elevation on the flat surface of the map. The
closer together they appear, the steeper the terrain. In the border of the map will be an annotation
that defines the vertical difference between contour lines.
For example, if each contour line represents 10’ intervals on the map there could be ten or more 9’
changes up and down in elevation between lines without being shown on the map. Each line
represents a certain change in elevation consistent throughout the map. If a line represents a change
of 10 feet of elevation, each line on the map will mean that.
Contour lines in drainages/streams show as V shapes pointing uphill. Ridges are usually more
rounded progressions of lines with the “bulge” pointed downhill.
Understanding the concept and application of contour lines and how they work is critical to
you in SAR.
Study it until you are completely comfortable with it.
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The Brown Contour Lines

There are contour lines and index contour lines. Index contours are darker in color and, if followed,
will lead to a written elevation notation somewhere along that line.
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This slide shows what a vertical “slice” of the terrain would look like.
The dotted lines are used to connect the same locations on each representation.
You can see that where the lines are closer together the profile is steeper.
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The Contour Lines

Here is a second presentation showing what the topographic map would look like above, and the
terrain illustrated in 3-D below.

25

Comparing a picture to a Topo
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Index/Legend explained

MAP DATUM is NAD 83

MAP SCALE– One inch on the map
= 24,000 inches on the ground

Geographic North
MAGNETIC DECLINATION –declination
is 17° west of true north.

CONTOUR INTERVAL– spacing
between lines is 10 feet

Maps are generally drawn with geographic north pole (the top of the earth), or true north toward the
top of the map. A compass is based on the magnetic north pole which is different. Because they are
different we need to be able to move back and forth between true north and magnetic north, These
conversion techniques are explained in the module named “Compass Map” in the this topic.
Take a minute now to open the link below and watch a short video about reading maps.

https://www.youtube.com/watch?v=CoVcRxza8nI
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Note that the index contours are darker in color.
-When V shaped contours are in the mountains they usually represent a stream or drainage, and the
bottom of the ‘V’ points uphill.
-U shaped contours will represent a ridge, with the bottom of the ‘U’ pointing downhill.
-Contours making a complete circle indicate a summit or high point.
Learning to read contour maps can seem complex and a bit overwhelming. One simple concept that
may help is to recognize that there are essentially 5 basic types of terrain features.
• Hills/summits/high points
• Depressions
• Ridges
• Valleys
• Saddles
Their variations are only in size and terminology; for example, a valley can take the shape of a draw
with a stream bed 100 feet from side to side, or the immense space between Everest and Lhotse.
Everything else is terrain that connects these features, and contour lines indicate the slope in those
transition areas (steep, flat, etc.).
If you can learn to identify these 5 terrain features you are well on your way to reading a
topographic map!
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There are many types of compasses. Some are far superior for SAR use. It is important that,
regardless of type selected, you are comfortable and well practiced using it and that it allows readings
in 2 degree increments or smaller.
Pocket and lensatic compasses aren’t the most suitable for SAR use, although they make adequate
back-ups. Optical compasses may or may not be appropriate. Their big benefit is exceptional
accuracy in taking bearings. If they have a base-plate feature they are a very good choice. Box
style-optical compasses are limited in function and can be somewhat problematic in mountainous
terrain.
Several models feature a sighting mirror which can provide more accurate readings and act as a
signaling device as well.
Orienteering compasses (shown on slide) are the standard for SAR.
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By the end of this lesson you should be familiar with the nomenclature that describes the different
parts of a compass, and the function of each feature.
Study the diagrams to familiarize yourself with the names of the different parts of the compass.
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Important Features
◼ Fluid or induction damping
◼ Base-plate creates right angles and a distance

measure
◼ Bezel creates a compass
◼ Deviation problems
◼ Complications of adjustable
declination devices
Simple
Orienteering
compass

There are several critical features to look for in a primary compass for SAR use. Usually a compass
has a fluid in it that helps stabilize the needle movement and this style is used by virtually every SAR
team member. While freezing is not a problem with liquid filled compass capsules, air bubbles may
be an issue. A small bubble is normal in a compass but when air bubbles get sufficiently large they
create a deflection effect that may cause inaccurate readings and require replacing the compass.
The base plate of the compass needs to be able to create right angles somehow. Either the shape of
the base plate itself as shown above or markings on it are used for this purpose.
The base plate should also have a graduated edge usable for measuring distances. Some have
exact distance scale printed on them for various scales of topo maps.
The bezel of the compass needs to rotate on the baseplate. The larger the bezel, the easier it will be
to read and take accurate readings. Some bezels now have a magnifier overlaying the direction of
travel to make very accurate readings easy.
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Some compasses feature manually adjustable declination and have a tiny screw used for dialing in
the magnetic deviation. The instructions that come with your compass should explain how to adjust
this. There are pros and cons to adjusting the declination on your compass. On one hand it can
simplify bearing calculations as you don’t have to adjust for magnetic declination once it is set for
your area. While this can eliminate the difference between magnetic and true north it can also provide
complications if locations (and therefore declinations) change without making adjustments
appropriately. Since the difference in declination anywhere in Vermont is never more than 1 degree
this is usually not a significant issue. However if you were to try to use your compass somewhere else
it would cause a problem.
If you don’t have a compass yet, talk to your teammates to see what they have and recommend.
Often SAR teams will try to standardize whether they are using compasses adjusted for declination or
not so everybody is on the same page. Keep in mind that you can always ‘zero’ out an adjustable
compass which then allows it to be used similarly to one without that capability.
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Concept of Direction
◼ You must distinguish between a true bearing and a

magnetic bearing.
◼ Bearings are expressed in 360 degrees of a circle in
which you are in the center and “north” is at 360 or 0
degrees.
◼ If you go exactly opposite in direction it is 180 degrees
off your bearing and is called a back-bearing.

Because declination is a significant consideration in Vermont, it cannot be ignored and you do not
have the luxury of confusing true and magnetic north, nor which to use in different situations. This can
be one of the most confusing aspects of using a compass so be sure you thoroughly understand the
topic. If your bearing is off by 14-15 degrees you will have a hard time being successful with your
navigation!
Direction is expressed as degrees around the circle with your location usually being in the center of
the circle. Direction is a line of travel or sight from point A to point B and called a bearing (or azimuth)
based on magnetic north.
A back-bearing is when you go exactly opposite from your original bearing. Because a whole circle is
360°, a back bearing is always 180° different from your bearing. If your bearing is a number less than
180, you add 180 to the bearing number to get your back bearing. If your bearing is a number more
than 180, you subtract 180 from the bearing number to get your back bearing. Understanding how to
do this can be critical when performing a grid search.
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Critical Need for Accuracy
In One Mile of Travel, if you are off by:
2 degrees = 184 feet to the side of your intended
destination
5 degrees = 461 feet to the side of your intended
destination
14 degrees = 1,500 feet to the side of your intended
destination

Typically 2 degrees is the error factor you encounter with the use of most orienteering compasses. If
you are 2 degrees off, after a mile you will be 184 feet to the side of your destination which is typically
acceptable in SAR.
5 degrees, the error typical of using pocket, and smaller compasses, puts you 461 feet to the side of
your intended destination, considerably more than a football field and not acceptable.
14 degrees, the average declination for Vermont, puts you more than ¼ mile to the side of your
destination. In other words, if you fail to take into account the difference between magnetic and true
north, this is how far off you could be.
Always work for the best accuracy you can achieve because terrain, obstacles and the like will inject
errors.
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Function of the Compass
◼ The needle “Always” points toward magnetic north.
◼ Create an angle between north and your destination

to follow a particular bearing.

In the woods, compass failure is rare, but someone without a compass getting turned around, isn’t.
If the needle is floating and it turns to point in the same direction when you turn it around, it is
probably ok… trust it.
Your direction of travel is calculated as how many degrees plus or minus of magnetic north you must
travel to reach your destination.
AT THIS POINT IN THE LESSON PLEASE TAKE A FEW MOMENTS TO CLICK ON THE LINK
BELOW AND WATCH THE 7 MINUTE VIDEO ABOUT BASIC COMPASS USE.
This should make the rest of this section a bit easier to follow.

https://www.youtube.com/watch?v=0cF0ovA3FtY
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This is something that takes practice, so you are encouraged to have a compass with you right now
so you can ‘play along’ with setting up your compass for navigation. A good idea is to ask one of your
teammates to walk through it with you and practice it outside a few times as well.
In the picture above, if you needed to go northwest, or a bearing of 315 degrees, you would turn your
bezel so that 315 was exactly on the index line in the direction of travel arrow (Figure 1). Go ahead
and do that on your compass. Now, holding the compass level turn your body so that the red arrow is
positioned in the red area printed on the bezel (figure 2). The direction of travel arrows will now point
in the direction you need to travel. As you walk, if you keep the north arrow of your compass pointed
at the N on the bezel (sometimes referred to as putting ‘Red in the Shed’), you would be going the
right direction!
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Back Bearing 94°

Direct Bearing 274°

Taking a Bearing

When walking a bearing the compass should become an extension of your arm as you hold it directly
in front of you. After dialing in the bearing you need to walk keep “red in the shed” or the red needle
in the marking pointing towards the N on the bezel. Remember to hold it away from your body and
any metallic or electronic equipment you may be carrying.
The most efficient technique is to sight an object in the distance – perhaps a prominent tree, then stop
looking at your compass and just proceed to that point. Then do the same thing over and over.
You don’t want to be walking through the woods constantly staring at your compass!
Use landmarks you have sighted along your bearing and move between them.
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Combining Map and
Compass

Pulling it all together

So now let’s combine what we have learned about maps and compasses.
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Orienting your map means aligning it with the environment around you. By doing this your map and
the terrain features around you will be in the same relationship.
One way to do this is simply to hold a map in front of you (or lay it on the ground) and turn it until it
appears to line up with the features you can see looking out over the map.
Oftentimes due to limited visibility it is necessary to orient the map using a compass. This means you
will be using both the magnetic needle of the compass and the north on the bezel. To orient your
map to your surroundings following the following steps and refer to the diagram.
1) Place your compass on the map with the direction of travel arrow pointing toward the top of the
map.
2) Rotate the bezel so that N (north) is lined up with the direction of travel arrow.
3) Move the baseplate so that the straight edge is lined up with the edge of the map (or a north
grid line if those are present)
4) While holding the map and compass steady rotate them until the magnetic needle is lined up
with the orienting arrow (red in the shed)
Now your map is oriented to your surroundings!
This is intended to be a practical exercise. You will need to get a map go outside and try this to
practice it.
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Going from where you are (point A) to where you want to be (point B) on the map means you will be
using the compass as a protractor only. Therefore, the only north you care about is the “north”, or 0°,
on the bezel.
There are two ways to handle maps, one is to use the borders or grid lines and the other is to draw
some magnetic north lines in the four quarters of your map. If you use the border or tick marks you
need to compensate for declination by adding the amount of declination to your reading from point A
to point B (in Vermont roughly 14°). If you opt to draw magnetic lines you won’t need to compensate
but this can be difficult and time consuming in the field. Make sure the direction of travel arrow is
pointed from where you are to where you want to go on the map. Make sure that the north on the
bezel is pointing to the top of the map.
This is intended to be a practical exercise as well. You will need to get a map and try this many times
to practice it. Ask one of your teammates to walk through it with you.
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Taking a Map Bearing
Step One

If you have a topo map and a compass, take them out now and follow these steps on your own.
Using a fine lead pencil or fine pen, draw a line from your start to finish points and put an arrow on the
line showing direction of travel. Place the edge of your compass baseplate along that line ensuring
that you are exactly along the line such that you can see a grid line on the map through your bezel.
Ensure that your direction of travel arrow on the compass baseplate is pointing in the direction you
want to go (remember that you are not using the magnetic needle at this point).
This is intended to be a practical exercise as well. You will need to get a map and try this many times
to practice it. Ask one of your teammates to walk through it with you if you are having difficulty.
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Taking a Map Bearing
Step Two

Turn the bezel so that one of the lines inside it aligns with a grid line on the map, making sure that
north on your compass is pointing north on the map. If you are east of the Mississippi, add the
declination to the degrees shown and that is the direction (magnetic) you should travel.
So for example if your compass reads 50°, in Vermont you would add 14° to determine your heading
of 64°
IMPORTANT – If you have moved the screw on your compass to adjust for declination then you do
NOT add 14°.
This is why it’s so important to be clear on whether you are using a compass that has been adjusted
for magnetic declination!
As we said in an earlier slide, to travel that direction just keep the red magnetic needle lined up inside
the orienting arrow on the bezel (red in the shed) as you walk.
.
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Routefinding with Map and Compass
◼ Whenever using field bearings think whether

what it says makes sense to you
◼ But don’t doubt the compass unless it is

clearly broken

Before starting out on any bearing, always ask if what you figured out makes sense. Remember we
talked about the degrees in a circle earlier, do a sanity check to see if the bearing you came up with is
in the general direction you need to go. For example, if you need to go roughly east then you would
expect your bearing to be somewhere around 90 degrees. If you came up with 270 degrees you
would know that you made an error in calculating your bearing and are not headed the right direction.
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OK – How Do I Calculate Distance In
The Field ?
◼ Pedometers
◼ Pace is the basic unit of measure

but it’s too small !!!
◼ Calculate how many paces you have in 100
yards
◼ Distance counters

Now we’ll learn how to apply the pace measuring we will do in the field. A pedometer or hand held
GPS unit can certainly be used but without one the basic unit of measure is the pace, and it’s too
small to keep track of easily.
By measuring the number of paces you take to make 100 yards, you make an easily tracked unit that
delivers more accurate readings. A pace is considered 2 steps, so when you count, count only when
the foot you started with comes down. To do this, measure off exactly 100 yards on a flat place and
walk it a few times using your normal pace and counting how many paces it took to complete 100
yards. After several times, take the average and you will know how many paces you take per 100
yards. Walking in the woods, uphill or downhill are all a little different and you will have to use a little
bit of a fudge factor to get approximate distances.
This is intended to be a practical exercise as well so take some time and set this up and practice it.
Measure how many paces you need for 100 yards
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.
If you are traveling a relatively long distance people find it helpful to use a pace counter. You can
make your own using beads on a string, or they are commercially available.
Look at the diagram to see how they work.
After each 100 yard section you record a ‘bead’, then after 10 beads you record one of the beads in
the top section, then start over.
The top row represents how many 1000 yard sections you have traveled.
Some people prefer a 100 meter pace count which makes for very easy conversion to kilometers.
(Yards don’t convert as easily to miles without further math!)
As you might imagine it can be very easy to forget where you are in your count without some way to
keep track.
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