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GOAL

To be fully versed and practiced in land navigation using a
topographic map, magnetic compass, and a GPS.

by Jeff Rieger




OBJECTIVES (9)

1) Understand different map datums

2) “Read” topographic contour lines

Understand four different coordinate systems
ate a specific coordinate on a map
anatomy of a compass

netic declination



WHY MAP AND COMPASS WHEN
WE HAVE GPS?

Not practiced with GPS
GPS damaged

Dead batteries

Heavy tree cover

Steep, confining terrain

Maps on GPS screen
difficult to use/read

!‘. "\ \\ .

“Every Team member active in the backcountry
during a search/rescue must carry—and be
proficient with—a map, compass, and GPS.”




(1) Map Datum (the data used to produce
the map)

7) North American Datum 1927
d Geodesic Survey 1984

Over the same mapped te
these different datum can d

WGS 84 is the modern standard a
you’re using NAD 27 or another datu

whom you’re communicating know this.



used to produce the map will be listed on

Mapped, edited, and published by the Geclogical Survey

Control by USGS and USC&GS

Topography by photegrammetric methods from aerial

photographs taken 19 1962

Polycomic projectior 1927 North American datum
10,000-fcot grid basMegp Arizona coordinate s
1000-meter Universal Transverse grid ticks,
zone 12, shown in blue

, central zone

Where omitted, land lines have not been established
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(2) “Reading” Topo Contours
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Any contour line
describes a line of
equal elevation.

The closer the lines
are to each other, the
steeper the terrain.

A compass can tell us
slope aspect.

Cliffs facing east
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) to identify your position in terrain without strong
necially in dense trees.
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(3) Coordinate Systems

Coordinate Systems use a pair of numbers
to describe a point on the map. One
number describes the latitude (how far
north or south of the equator), and one the
longitude (how far east or west of
Greenwich, England).

We need to be familiar with four different
coordinate systems.



Coordinate Systems

Degrees, minutes, seconds

39°27°43” N

“39 degrees, 27 minutes (27/60 of a degree), 43 seconds
(43/60 of a minute) north.”

Degrees, decimal minutes
39° 58.993’ N
“39 degrees, 58 and 99/100 minutes north.”
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(3) Coordinate Systems
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(5) Anatomy of a Compass
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A compass’s needle is a very sensitive magnet. When
using the compass, keep it away from metal and
electronics (GPS, radio, avalanche transceiver,

ch). Some rocks and minerals contain large

s of iron. These will also deflect a compass’s




(6) Understanding Magnetic Declination

Magnetic declination Is simply the measured difference (in
degrees) between true north (a straight line from you to the North
Pole) and the direction your compass points (toward Earth’s
magnetic core). This difference is a function of time and your
position on Earth.

The magnetic declination at Kings Beach on October 28, 2010
was 14° 10’ E (14.17° E). It 1s forecast to change about 0° 6’ W
(.1° W) per year.

Www.ngdc.noaa.gov/geomagmodels/declination.jsp
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(7) Orienting the map to true north

In order to reckon terrain features with those depicted on
e map, we have to be able to orient the map coincident
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(7) Orienting the map to true north

Set your compass bearing to
346° (True north - 14° (mag
declination)).

Align edge of compass base
plate and N/S edge of map.

Hold map and compass together
and turn until the compass’s
magnetic needle aligns with the

compass’s orienteering arrow
(RED on RED).

[¥ap created with TOP(



(8) Lay out a bearing, or travel, line

Orient the map to true north.
w a line between points of travel.

ss along line and align needle and
row (RED on RED). This will be the

declination.
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Bearing:

310° magnetic

Note: RED on RED



(9) Triangulating your position

1) Orient the map to true north.

) Take compass bearings from locations you can ID from both
he landscape and the map. Scribe these bearing lines on the

e lines cross will (theoretically) be your position.

- - bearing lines will define a triangle. You’re
langle.



We’re somewhere on Donner Summit. Let’s take
bearings off the bridge on Donner Pass Road, Mt.
incoln, and Mt. Disney...
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THANK YOU !




