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Navigation Is...

. . . IS the art of staying found



Agenda
Topographic Maps
Elevation Contours
Terrain Recognition
Compass use and Declination

Map and Compass Use Together

Trip Planning

Calculating the Time Required



Maps

Commercial /7 Auto Club

Forest Service

15 minute Commercial Maps
* Tom Harrison
= Tralls lllustrated

7 2 minute Topographic Maps
»= Also called Topos or Quads
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Topographic Maps

Topographic Maps
e / 15 Minute - covers area

7 2 minutes of latitude by
7 2 minutes of longitude

e Scale - 1:24000
e Named for a Prominent Map Feature

e Distance
2.6 Inches = 1 mile
1 inch = 0.4 miles, 2000 feet, 24000 inches
1/10™ inch = 200 feet



“Indian Cove® Topo Map




Topo Map Definitions

Declination Linear Scale

Contour Interval Adjacent Maps Map Name
Revision Date
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Contour Lines

Lines of equal elevation used to
portray topography

Typical contour Intervals:
e 40 feet

e 10 meters (66 feet)

80 feet

Index contour lines
e Usually every 5th (some SM Mountains every 4th)

e are darker and 200 feet apart



Contour Lines

Contours resolve Topographic Features
e Ridge and Gullies

e Peaks or High Points

e Saddles

e Benches, Cliffs, and other features

Law of “Vs”
e Contours “V~ up gullies and down ridges






Representing Terrain

The Landscape

S .

A Relief Model

4

Contour Lines




Contour lines




Contour Lines - Slope

Important consideration for trip
planning, especially cross country

ntle slope, less than 5° (a); moderate slope, 10°-15° (b); steep slope, 40°-50° (c).
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\Where are you standing and
what do you see?




Map Preparation

North-South 4
“tick” marks “\‘“




Map Preparation

Draw North-South Lines
= |[n —1 Inch intervals

e Used for plotting bearings

Fold map for portion to be used

Protect maps in a 1-gallon Ziploc or

dedicated map case






Compass

The only all weather directional aid
Maps are aligned with true north
Compasses align with magnetic north

A compass can measures bearings
wrt true north If declination Is set

= A bearing Is the direction from one point
to another measured In degrees.



Viewing Sight

Parallel Meridian Lines

Clinometer

Hinged Mirrored Cover

Declination Arrow

Liquid Filled Capsule

Magnetized
Neddle




Magnetic Declination Map of North America for the year 2010

IEW
=

The term magnetic declination (also known as magnetic variation) refers to the angle between the magnetic north (MN - compass north ) and true narth

(TN - true north) at any given latitude / longitude. The black contour line shows the imaginary line along which the declination is zero (MN and TN converges).
The magnetic declination increases as one moves east or west from this line. The red line shows the negative (west) declination contours and the blue line
shows the positive (east) declination contours. The degrees of declination required in order to orient the compass with the map is added east of this line and
subtracted west of this line. (e.g., 10 degrees east would indicate that MN lies 10 degrees clockwise from the TN). Magnetic declination gradually changes
with time and location. The dotted grey lines show the expected annual change in the magnetic declination in arc minutes. The above map is produced from
the World Magnetic Model (WMM 2010) for the year 2010




- Declination set
- to 12° East
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Orienting your Map to North

Turn the compass dial to North

Place the edge of your compass
along a north-south line on your map

With the map In front of you turn
yourself so that the magnetic needle
IS boxed In the red arrow



Using a compass and map
together



ldentify feature on the map
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Take a bearing in the field




Plot the bearing on the map

 Use the compass as a protractor
- Ignore the magnetic needle




Where are you?
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Time — Distance Estimates

Naismith’ s Rule:
Trail hiking with light pack
e t = Jz distance + 12 height (in K), or

3 MPH and 0.5 hour per 1000 feet of gain
e 1/10™ mile = 2 min. 100’ = 3 min.

9 miles with 3,000 gain = 4.5 hours
e O miles / 3 mph = 3 hours
e 3000 gain / 0.5 hours per 1000 = 1.5 hours



Time — Distance Estimates

Backpacker s Rule:

On trail with a full backpack
e t = 2 distance + 1 height (in K), or

2 MPH and 1 hour per 1000 feet of gain
e 1/10™ mile = 3 min. 100’ = 6 min.

9 miles with 3,000 gain = 7.5 hours
e O miles / 2 mph = 4.5 hours
e 3000 gain / 1 hour per 1000 = 3.0 hours

Same trip now takes 7.5 hours



Other Time Considerations
Need to add Iin time for:
Number of Participants (1% each)
Breaks and other stops

Terrain Difficulty or “Squiggle Factor”
e Stream, rock, or snow/ice crossings
e Cross country travel

e Vegetation, uneven surface, talus



What Have We Learned

How to Interpret a topo map
How to take bearings with a compass
How to use a map and compass together

How to estimate time and distance



Final Advice

PRACTICE your navigation skKills

= Attend a post-course Navigation Outing

Keep map handy and anticipate features

Work from close-in to farther away

Keep track of progress

KNOW WHEN TO

_ook behind you for return

URN BACK!

Staying Found i1s YOUR Responsibility
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