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MARYLAND

Integrating Terrain Navigator & GPS

Training for Natural Resource Professionals

Instructors: Jonathan Kays, Extension Specialist — Natural Resources

8:30

9:00

9:15

9:45

10:45

11:15

11:45

12:00

Agenda

Registration (Each participant receives a GPS unit for workshop use and a
training manual)

Introduction to GPS and Terrain Navigator software
. How GPS is used in forestry and how Terrain Navigator can help
perform jobs better.

Setting up Terrain Navigator

« Updates, save CD maps to hard drive, connecting to GPS units, setup
preferences, selecting a location, navigating the map, map scale and
zoom

. Brief review before moving on

Terrain Navigator Tools

. The hand, center, distance tools, marker tool, creating a label, drawing a
route, route information, creating a track by hand, information tool,
layers

. Brief review before moving on

Creating Routes & Waypoints Using Bearings
. Creating routes using bearings
. Locate plot in USA Photomaps and Terrain Navigator

File Management & Printing
« Saving GPS data, saving maps, emailing maps
« Setting up the map for printing, printing options

Reviewing functions of the GPS receiver
. Brief powerpoint to reacquaint users with functions of Garmin
GPSMap76Cx unit

Lunch



1:00 Case Study Worksheet Exercise
. Provide scenario and worksheet check list which will require going to
USA PhotoMaps to find start location, transfer bearings to azimuth and
create route and waypoints for area of interest. Participants then
download waypoints and routes to GPS unit and a map will be provided
for field use.

1:45 Outside Skills Session
. Carpool to field site
+ Clear and turn on tracks
. Walk perimeter of area. Re-mark and average corners. Use tracks to
mark an open field and road.

2:45 Download Field Data and Produce Map and Data
- Download data taken in field to truth-test initial locations. Delete original
points. Change color of waypoints and route.
« Produce final map

3:45 Fill out evaluation and adjourn



Activity 1
Setting Up Terrain Navigator

Updates for Terrain Navigator

After loading the software on your computer, check the Maptech website to find
out if there are updates available. Go to www.maptech.com and click on
Downloads on the top navigation bar. Under Land Map Software, click on Terrain
Navigator. Select the most recent update and install it onto your computer.

Save CD Maps to Hard Drive

Once you have the latest software update, you will be able to save to your
computer the maps found on Terrain Navigator CDs. This way, if downloaded on
a laptop, you'll have the topo maps with you when traveling in the field without
needing the CDs.

To load the maps, open Terrain Navigator with the maps CD in your CD drive.
The Open Map window appears by default (you can change this default by un-
checking the box in the lower left corner). Close the map window. In the top
navigation bar, click on File, then Copy Maps to Hard Drive... Select the maps
from the CD you would like to save and click OK. Keep in mind that the maps
take up memory on your computer, so you may want to load just the maps you
need. Follow the directions that appear on screen.

S

The next time you open Terrain
Navigator, the Open Map window
will appear and the area covered {
by the grid represents the USGS
topographic maps that are
downloaded and available for
viewing. Close this map window.

You can open this window later by
clicking on the Map Selector (down
arrow on left side of screen).

Connecting a GPS Unit

You need to configure Terrain Navigator to be able to communicate with your
GPS unit. In the top navigation bar, click on GPS. For your first time setting up a
GPS connection, select GPS Setup Wizard. Follow the directions on the screen.
Once you are comfortable with this, or if the wizard didn’t work, you can go

through the setup directly by clicking GPS > Setup... R

s window Help
In the setup window, select the unit's manufacturer and e om 3 »
model number. Test the connection by clicking GPS > GPS Trading g
Connect. If no error message appears, you should be e poston Chon
connected. In the top navigation bar, click GPS. On the Ubites ,
dropdown list, there should be a check mark next to GPS Setup Wizard...
Connect if the unit is properly connected.  Carna




Transferring Data

Transfer data by selecting GPS > Send to GPS or Receive from GPS. Once you
have transferred your data, it is a good idea to turn off the unit. If the unit shuts
off on its own, it could freeze Terrain Navigator, requiring using Ctrl+Alt+Delete to
shut down the program, and unsaved data could be lost. By manually turning off
the unit after data transfer, the data should be saved in Terrain Navigator without
risking freezing problems.

Setup Preferences
You can change the color and size of fonts and symbols used for markers,
routes, and tracks.

To make changes that will apply to all markers, on the toolbar at the top of the

screen, click File > Preferences > Markers.
i‘-"-'_“-%-:m-

Click Change Font. Under o [uases

Size, Choose 8 (a larger font e

will take up too much space U | [Co—

when mapping smaller o [] e ||| e

parcels). Click OK. BackpasCabe [Nore ] | - o ok
Symbel

Coce [ +| Chers Spmbol. |

Now click Change Symbol.
Choose the filled-in circle and
symbol size 8. Click OK and gl
Close.

To change the settings for Routes, click File >
Preferences > Routes, and proceed as before.

To change the color, symbol, or font of a specific route or waypoint, right-
click on that item and select Edit.

Selecting a Location
There are several ways to find the map that you want.

1) Choose a topo quad from state map:
When you first open Terrain Navigator, a
window will pop up showing Maryland. If it
is not open, click on Map Selector (the
down-facing arrow on the left side of the
screen). Double-click on the rectangle
representing the topo quad you want to
view and the map will open.

2) Search by City/Town: Close the map screen if it appears. Click Find on the
menu bar. Choose City/Town. On the window that pops up, scroll down to the
location you want, or type the first few letters of the town to quickly find it, and
highlight the correct town. Click “Open” and a map will open with a red circle



around the center of that town. The Find function also can be used to search by
zip code or lat/long coordinates.

3) Search by Marker, Route or Track: Click Find on the menu bar. Choose
Marker. On the window that pops up all markers that are currently in the program
memory are displayed. Highlight the marker you want and then click “Replace
active” and a map will open with a red circle around the center of the marker.
This same process can be use for finding routes or tracks that are in the program
memory.

[E. Terrain Navigator - Western Maryland

& v & I | -

Zp Code...

=
f | Coordnates...
E Search al Placenames... cirl+F
7\§ Brovse Category v
/ Bockmark... Ciri+8

% Location Ciri+G
Label,.,

Markes,,.

Route...

Track...

) Mg by Name..,
1 map by USG5 Reference Cade...
. Mame: FUMKSTOWN
Place: Keadysvile
Route: 001 - 004

L3 Route: Rtel

Navigating the Map
Click and drag: Select the drag tool; it is the hand

icon on the tool bar. Now when you move your B Fle Vew Find Tooks Layers GPS
mouse over the map, your cursor will be a hand. = v BB O PG w
Hold down the left mouse button and move the — & P T =T T

= — j
/ ’ -
Compass: To pan in a certain cardinal direction, =l

click on the appropriate arm of the compass rose in
the top left corner.

mouse. The map will move as if you are dragging it
with your cursor hand.

Map overview: Below the compass is an overview
of the whole USGS map you are currently viewing. : :
To jump to a point on the map, simply click that e ¥4
spot on the overview map. Or, drag the blue box to the area you want to view.

The up-facing arrow below the map : e
overview will bring up a window with a < s | S
larger view of the whole topo quad map.
The area you are currently viewing is
outlined by the blue box. N\ Y
The down-facing arrow opens the state == pi*%
map window, allowing you to select a =
different topo quad to view.




Two-Window Mode allows you to
view two maps simultaneously.
When you first click on the two-
window mode button, another copy
of your active map will appear. The
maps can be moved and altered
individually. To select a different
map, right-click on the map and
select Open Map, or click on the
down arrow on the left side of the
screen. The state map window will
e vhausg] 2 appear and you can choose any

RS map.

To remain in two-window mode, the second map you choose must be from the
same CD map group. For example, you can open two maps from Western
Maryland at the same time, but if you try to open an Eastern Maryland map, the
program will switch to single map view. This only applies to opening maps from
the state map. You can right-click on either map and use Find to go to a marker
or city from any other area while remaining in the two-window mode.

Map Scale and Zoom Level
The options for map scale are 1:24,000 and S —
iS= I2N000TW 11 = =M ? [zeTosorsr N

1:100,000, but many maps are only available in the N o |
more detailed 1:24,000 scale, which is the standard \gﬂ/}-——»——pwi”
7% minute “USGS topoquads.” The ratio 1:24,000 : :
means 1 inch on the map=2,000 feet on the ground.

[

B Fle View Find Tods Layers GPS Window  Help

A kT Wl I WV i EE

The zoom levels available are 1:4,
1:2, 1:1, and 2:1.

i R

Viewing in 1:4 level is like zooming ——
out to 25% of actual scale, so — |l E
instead of 1 inch=2,000 feet, 1 inch
would equal 8,000 feet. At 2:1 zoom,
the map is magnified by 200%, so 1
inch=1,000 feet.

Look at the topo quad map on the left
side of the screen. Notice how the
size of the blue box outlining the
current map view changes with the
zoom level.

2 vBBA PONB s AR T N xiEE

i




Activity 2
Terrain Navigator Tools

All of the tools in Terrain Navigator can be accessed in two ways: ==&

1) by clicking on “Tools” on the navigation bar at the top of the § Center

program, or 2) by clicking on the symbol on the toolbar that | o i
represents the specific tool you want to use. jonm
Info Tool
Label
[E. Terrain Navigator - Eastern Maryland/D.C. - [KENSINGTON 39077-A1-TF-024] Marker
E File View Find Tools Layers GPS : Window Help | Route
2 v BB A 200 6w e A B ] Z W L EEE] 1240007 |11 H B 2 [meazEzizn |G -;':‘D: ¥
W N 7 A ~7ATPFMERE T\ N b = SR enont
The Hand
The hand is the default tool when you open Terrain Navigator. By | l’é
clicking on the map and dragging your mouse, the map moves with o
the hand. e

Center

The center tool looks like a circle with crosshairs. This tool allows T
you to bring your work area into the center of the screen. Wherever ],'-' I'EE'I r
you click on the map while using this tool, the map will shift, making ———
that point the center of the screen.

Distance Tools
Distance Tools allow you to draw lines on a map and obtain

distance and area information. 0 mi: I"'i"‘l _
To draw straight lines: Select the distance tool that looks likea 7/
e s

ruler with a straight line above it. On the map, click where you
would like to start your line. Move your cursor to where you'd like the end of the
line to be, and click there. You can make as many of these connected lines as
you would like. Use the Backspace key on your keyboard to erase the last
segment you've made. To erase the whole line, press Escape, or right-click on
the line and select Clear.

To draw freehand: Select the freehand distance tool, which is a ruler with a
curvy line above it. Click and drag on the map to draw a line freehand. Use the
Backspace key on your keyboard to erase part of the line. To erase the whole
line, press Escape, or right-click on the line and select Clear.

Find Distance: To find the distance of the line you've made, right-click on the
line and select Information. If you've outlined an enclosed shape, the information
will include area in acres, square feet, etc, as well as the elevation of the start
and end points.

Potential problems: If your line overlaps itself, the information will not include
area. To prevent this from happening, zoom in as close as possible (2:1 zoom
level), press Backspace to delete the overlapping line, and re-draw so that the
line does not overlap itself.

!
|



Right-click on a distance line

- 4 Comi vadk.. Distance Information E{
for several options / ::,:::[;;g;;j;m S——
4 B Stat elevatore 336 feat
: 5 Im End 39.4828381° N 077 ER2E14
. . . . . . End slevation: 396 el
Information: This brings up information about that line SONELL
including elevations, distance, and area. | e

Frofected rea;  Unavalable [distance s crossover

Convert to Track: This makes a track out of the line. The | s
track can be sent to your GPS unit. (Lines cannot be sent
to your GPS unit.)

= Pictie. | = Route.. | = Track |

Coninoe | Heb |

e ! Convert to Route: Since a route is a series of
. EET— - waypoints, the program must create waypoints
s pats along your line to make a route out of it. You
e s[5 i <lamsse | @re given 4 options to create waypoints:

ol O 1) when there is a direction change
[ w55 o =] somonbckie 2) by a certain distance (like every 300 feet)
o 3) by spacing out a certain number of
e waypoints evenly distributed along the line
K ok Yo 4) at every track point (track points are close
s e b together, so this isn’t recommended unless
T o | ez | you have a very short route).

Profile: Selecting Profile allows you to Profile - Distance line

view a cross-cut view of the line as if it B =

were stretched out to make a straight =

line. You can see the changes in o

elevation as if you were walking the path = - : e

of the line. ol G ' - :

cl : , Tolddome men DBl g e D o ontiw

ear: This deletes the line. Gromd e 1 s /0o Emvaion e Dt Elvion 21
Cloza Export.. Print Help
Marker Tool
In Terrain Navigator, waypoints are called Markers. R E

To create a marker on a map, select the Marker Tool, which is a
triangle with a spot. Your cursor will now be a white triangle. Place your cursor
where you wish to create a marker and left-click. Once created, the marker is
saved in the program and will be there the next time you open it. However, it is
best to back up your work by saving markers and routes somewhere else when
you are done with a session (like on your GPS unit or in a program like
EasyGPS).

To move a marker, move your cursor so that it is directly on the marker; the
cursor will change to a hand with a triangle on the palm. Click and drag to move
the marker.

To delete a marker, hover over the marker (cursor will change to . = =g\~
the hand) and right-click; select Delete. Lol o4 %
To rename a marker, place your cursor over the name box next
to the marker; the cursor will change. Click to open the name
box, type in the new name, and press Enter.




Label Tool

The label tool allows you provide explanation about a particular point z
using a label balloon that can be resized and redirected. A Cl
Create a label: Select the tool that looks like a quote balloon with an

‘A’in it. On the map, click where you would like the point of the '
balloon to be. To move the point, just click on it and drag. To
change the size of the balloon, click and drag one of the
corners. To move the balloon, click in the center and drag. Click
on the text to edit.

Route Tool
The Route Tool is two connected lines labeled E and S. Once 1 E_EI y:
selected, your cursor is a shaded triangle. I
Drawing a Route (a series of waypoints): Select the starting point for the route
on the map and left-click. This will create a waypoint, which by default is named
Wpt#. Click where you want your next pomt and SO on untll you have completed
your route. Look below the map ; =

—you can see the distance and
heading of the legs of your route.

2 Waypoints, Total distance = 2041 feel, Leg 2, Distance = 956 feet, Heading = 226 degrees (True)
If you would like to loop back to your first point, right-click on the first waypoint
and select Toggle Route Loop. Right click again and select Finish Route. At any
time, a waypoint can be moved by clicking and dragging. Once a route is
created, it will be saved in Terrain Navigator even after you close the program.

To delete a waypoint, right-click on the waypoint and select Delete Waypoint.
The waypoints on either side of the one deleted will then connect.

To find out information about a route, right-click on one of the waypoints in the
route and select Information.

To add a waypoint to a route, click on the line connecting the waypoints
between which you want to insert a waypoint. Your cursor will change to a white
triangle with a + in the center. Click to create a new waypoint which can be
moved by dragging. The waypoint will be connected to the adjacent route points.

Route Information
When you create a route, additional options become available on the toolbar:
? Layer Information — provides information about the route such as length,
=l area, and distance between waypoints.
|§ Line of Sight — This option is only Profie - Route: Rz _
1 applicable for a route made up of two || ==

waypoints. It shows the elevation change 8 o L & .

in a direct line between points. = w0 Y \@
Profile —illustrates the change in ) A : & A,

[+ elevation through the course of a 7 B T e U
route. Toladtance 2 40Sest  Cinbig, Sifest  Lofiude 093 302508°N

Descendng: £ el Longitude: 077 41° 44 44" W

|x Delete — deletes the selected route, s s fOR o S e 7

[ oo | Ewor. | Pin | Hep

10



Track Tool

This allows the user to draw a track around a location or from one place to
another. The track is made up a small trackpoints that can then be converted into
a route with waypoints according to preferences set by the user.

To create a track by hand, select the Track Tool (a pencil with a F
curved line). Click and drag to draw a curved track; or click, move _I .ff;ﬁ ?"q
your cursor, and click again to create a straight segment. —

To erase the last portion that you drew, press Backspace or Delete once to
erase a straight segment, or hold down the button to point-by-point erase a
curved section. When you are finished, right-click on the track and select Finish
Track. Once finished, the path of the track can not be changed.

To convert a track to a route with waypoints right click on the track and select
Create Route. The window that appears allows you to name the route and
provide a number of options on how waypoints will be located. If you want the
route to closely follow your track, you may want to select By direction change:
and within 10 feet of track line. Make your selections and press okay. Information
on the new route will be displayed.

Information Tool

The arrow pointing to a question mark allows you to find out

information about an item. While using this tool, clicking anywhere ﬁ ?"K
on the map will open a window displaying the information for that

point, including the map name, lat/long coordinates, and elevation.

Layers
The three layers used in the program are markers (or waypoints), routes, and

tracks. By clicking Layers on the navigation bar, you can then click on either
Markers, Routes, or Tracks. A window will open listing the markers, routes, or
tracks saved in Terrain Navigator. You can edit and delete these items in this
window.

If you keep markers from many different projects, they will all show up in Terrain
Navigator unless they are deleted. This can become confusing since the program
will allow the same name to be used repeatedly. After saving your layer data in
another program under a specific folder name, it is best to delete the data in
Terrain Navigator to avoid confusion.

11



Activity 3
Creating Routes & Waypoints Using Bearings

Bearings describe direction by the number of degrees (0°-90°) and direction (E
or W) away from true North or South (e.g., N 30° W). Most deeds provide
boundary locations in bearings.

Azimuth is direction measured in degrees, with true North being 0° (or 360°) and
increasing clockwise (East = 90°, South = 180°, West = 270°). Terrain Navigator,
USAPhotoMaps, and the GPS unit use azimuth.

Quadrant

S.W.
Quadrant

Source: http://geology.isu.edu/geostac/Field_Exercise/topomaps/bearing.htm

Convert these bearings to azimuth:
N 70°W =
S56°E =

Creating Routes Using Bearings

There are several ways to create a route based on a property description given in
distance and degrees from a certain starting point. You can enter the distance
and compass direction (in degrees) into the GPS unit to create new waypoints,
but entering in each digit is time-consuming.

In Terrain Navigator, you can, 1) type in the distance and compass direction for
each leg of a property boundary, or, 2) move your cursor over the map until the
correct distance and degrees is displayed (free hand).

You can also use this free hand method in USAPhotoMaps, but the displayed
distance is the total distance of the route, not the distance of each leg. For this
reason and because there are more editing options, Terrain Navigator is a better
program to use for creating routes. However, USAPhotoMaps is great for locating
buildings and wooded areas using the aerial photos (keep in mind that many of
the maps and aerial photos are old and may not reflect recent changes in land
use).

12



It can be useful to locate a site and mark a corner in USAPhotoMaps, then use
that waypoint in Terrain Navigator to create a route.

Open USAPhotoMaps and GoTo this address:
18330 Keedysville Road
Keedysville, MD 21756.
The create waypoint window will appear. Click
OK. Just north of this point will be a triangular
piece of wooded land.

Make a waypoint at the top point of the triangular
piece of land. Name the waypoint TOP. Send
this point to the GPS unit by clicking Waypoints
> Show Current... > highlight TOP > To GPS.

Open Terrain Navigator. Import the TOP
waypoint by clicking GPS > Receive from GPS >
Receive Waypoints > highlight TOP > OK.

Terrain Navigator
You are going to create a route using the TOP waypoint as the starting point,
then creating legs using distances and directions.

Open Terrain Navigator. Select Layers > Routes > New. Choose Waypoint (radio
button at top of window) and select New. Select Top from the dropdown box.
Click okay. Now you have the first point in your route. You can now create a leg
based on a given distance and direction from this point.

In the Route Waypoints/Legs window, select the Legs radio button and click
New... A New Route Leg window will appear. Name it Right. If not already
selected, select the buttons for Insert After and Distance/Bearing From. Enter
data for bearing (in azimuth degrees) and distance. Click okay. Select New and
name this leg Left. Enter the Left data and click Close.

Right: Bearing 148 Degrees; Distance 1646 Feet.
Left: Bearing 281 Degrees; Distance 1012 Feet.

Name the route you've just created Triangle. Check the
box next to Loop so that the route will end with your
starting point.

Change the waypoint, loop interior (and pattern), and line
colors. This way, you will differentiate this route from
others.

What is the distance of your route?

What is the area?
Delete the route from Terrain Navigator before drawing the free hand route.

13



Free Hand Route in Terrain Navigator

Import the TOP waypoint. Select the Route Tool. Move your cursor to a point
near the TOP waypoint and click once to make your first route location (you won’t
be able to make it directly on top of the waypoint). Place your cursor over your
first route point and click and drag the point so that it is directly over the TOP
waypoint. Move your cursor away from this point (a line should be connecting
your cursor to the first location).

Look at the text box below the
map. You will see the description
of the leg of the route you are
creating. Move your mouse until
the leg distance and bearing
(Heading) matches the
information provided for you.
Click where you want to make
the next corner. Continue
making all legs of your route.
R|ght-C||Ck and select Togg|e 2 Waypoints, Total distance = 2661 feet, Leg 2, Distance = 1012 feel, Heading = 281 degrees (True)
Route Loop. This will link the last /

waypoint with the first.

Right-click again and select finish route. To change the name of the route, put
the curser over one of the waypoints in the route, right click and select edit route.
You can then change the name, edit points, change the font, etc.

GPS Unit
To create waypoints on the GPS unit using bearings, you will need to have a

starting waypoint saved in the unit.

. . . % |0D2 4 002
To create a waypoint a certain distance and |me| |0te|
bearing from a saved waypoint, press FIND and
select a starting waypoint (TOP). Press MENU _— w— i
. . r o r o ft
once. Select Project Waypoint and press _ N 3350789 N 3220783 1o
ENTER. At the bottom of the screen, a box will fevatin__esth Peton__fasin kn
“ " i i i ram . " ram I nm
be labeled “From ...” naming the first waypoint Pl
you selected. \Deleie.iuion.JuGagio) (Delsteiubien.) WGadd

By highlighting and pressing ENTER, you can change the bearing and distance.
To change the distance units, highlight the current unit (miles (mi) is the default)
and press ENTER. Once you enter the bearing and distance, the latitude and
longitude will automatically change to the correct coordinates for that location.
Rename the waypoint and select Map. The new waypoint will be automatically
saved. You can see the new waypoint on the map screen.

When you are ready to create the next projected waypoint, press FIND, select
the waypoint you just created, and proceed with the same process. This method
allows you to make waypoints. If you want to make a route out of these
waypoints, you can do that by creating a route and adding each point in order.

14



Activity 4
GPS Receiver Functions

The unit used throughout this training is the Garmin GPSMap76Cx. There are
five screens that can be viewed in sequence by pressing the PAGE button.

Satellite Trip Computer Map Compass Main Menu
Wum_
location N _39°30.604" | Trip Odom Max Speed )F_‘;_ Speed Dist T Mext a)i,r r F
34 WO77°44.007 10 1"3 182w el DOL" mo| s J @ %

- ==l | Trocks| FRoutes  Highwa
Maving Time  |Maving Awa ETA At Dest |(Time To Mest \ P \
39:23: 15 o__ it 1N &P
N i ot . ] = -4

2

Set Prozimit Calend
Stopped Overal Avg e Fronmiy baenear

H L] Ll £]=)
01511 04 CERRAIES)
Elervation Caleulater  Stopwatch Sun & Moon
544
Odometer 1 0 1 i Hunt & Fish Games
01107 U6 07 73 14 16 20 23 25 _ - . i 4:58:31% 2b-JUL-06

MOpsoUrce

Menu
While on any screen, press the MENU button once to get options
for various functions. Press the MENU button twice from any
screen to return to the Main Menu screen. Henu

Reset...
Big Numbers

Change Dota Fields
Restore Defaults

(L2000 for Main Menu

The three major tools for this GPS unit are waypoints, routes, and
tracks.

Waypoints are pinpointed locations. You can create waypoints on a GPS unit or
on a computer. A waypoint is created by holding down the ENTER button until
the Mark Waypoint window appears.

By default, the GPS unit marks your current position for the waypoint you
created. You can use the averaging tool to get a better estimate of your current
location. Create a waypoint, highlight the Avg box at the bottom of the Mark
Waypoint window, and press enter. Remain at the same spot, and as the unit
takes more location measurements, it will average these points and the accuracy
of your waypoint should increase. When you are satisfied with the accuracy,
highlight Save and press enter.

If you want to create a waypoint for a location for which you know the
coordinates, create a waypoint by holding down the ENTER button. Highlight the
Location box and press enter. Using the on-screen number pad, you can now
enter the correct coordinates.

To mark a waypoint at a certain point on a map, go to the map screen. Using the
rocker, move the cursor to the desired location for the waypoint and hold down
the ENTER button. You can then change the name and characteristics of this
waypoint as with any other.
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A route is a series of connected waypoints. A route can provide directions while
you travel to waypoints. A route can be created using any waypoint or point of
interest saved on the GPS unit.

To create a route from waypoints you have saved, from the mail menu, select
Routes>New>Select Next Point>Waypoints>your first point>Use>Select Next
Point... Continue selecting waypoints to complete your route. Remember to use
your starting point for the last waypoint if you want to end where you started.

To follow a route, select Routes from the main menu. Select the route, and you
are given the options Navigate and Map. If you choose Map, the map screen will
appear showing your route. If you choose Navigate, the unit will show directions
to get you from your current location to the first waypoint in the route. When you
reach the starting point, the unit will direct you to the next waypoint and so on
throughout the route. You can follow directions on the map or compass screen.
Remember to turn navigation off when you are finished since other features of
the GPS unit can be hindered while navigation is on. To turn navigation off, press
the menu button once and select Stop Navigation.

Tracks mark the path you travel. A track shows up on the map screen as a line
of small dots. Tracks can be turned on or off, and can provide information such
as the distance traveled or the area within the track.

To use tracks, select Tracks from the main menu. Turn tracks on by highlighting
the On button at the top of the window and pressing enter. Save the last portion
of the track by selecting Save. On the Saved Track window that appears, you are
able to name the track and view the distance and area of the track.

16



Activity 5
File Management

Once you have accumulated a lot of GPS data, it is important to save data in
separate files to keep things organized. As soon as you transfer data from your
GPS unit, save that data in a new folder. Once you have made any changes to
that data set, save under a new name, such as Smith Property editl. That way if
you make a mistake, you will not lose your original data.

Saving GPS Data ;Em;:;d B L
In Terrain Navigator, to save data, click File > j G s
Export and select Markers Routes or Tracks. A - cue b
window will appear with the data available for | Pmtseto..
saving. T '
iahli i i T

To highlight a block of data, hold Shift while | e Cony o oo Ctec
clicking on the first and last items to be included. e S

H . Preferences.
To select several items, hold down Ctrl and click e
the items you want to save. —‘

Click Save... and create a new folder in which to save the
items. Give the folder a descriptive name, and note where
the folder is (default is C: > Program Files > Terrain
Navigator > your folder. It is usually best to create a folder in
you’re MyDocuments folder.

USAPhotoMaps automatically saves any waypoints that are created in or sent to
the program from a GPS unit. Routes are saved as .txt files.

EasyGPS is a program you can use to easily save and alter GPS information.
This program can only use .loc and .gpx files.

GPS Utility is a good program for saving GPS data if you need to use a
particular file type. For example, ArcView uses shape files, which is one of the
many file types GPS Utility can handle.

Saving Maps
Maps from Terrain Navigator can
be saved as .tif, .omp, or .jpg files. ™ | E=—

Save as type: |TIF-TIFF4.D

(JPGs require a smaller file size, so
take up less memory.) Select File > . ) /
Export > Active Map... To change the file type click on the dropdown box next to
Save as type.

BMP - Windows Bitmap Format
JPG - JPEG Format

You can also copy maps to paste into other programs by clicking File> Export >
Copy to Clipboard. This copies just the map part of the screen. The image can
then be pasted in another program like Word or Photoshop. You can print or alter
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the map as that program allows. (You will not be able alter layers like marker
locations within the image file.)

If you want to include other items from the screen, press Print Screen, then paste
into another program. This will include everything you see on your monitor
screen.

Emailing Maps

To email alink to view your current map, select, File > Send Link. You will be
prompted to choose an email address from your default email program (such as
Outlook). Once you enter the email address(es) and click Send, the recipient will
receive an email from MapTech with a link to a website where they can view the
map you were viewing. This map will not include any layers (such as waypoints

or routes).

To email an image file, select File > Send Map. Your default email program will
open with the .jpg of your current map attached. The image file will include layers
such as waypoints and routes.
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Activity 6
Printing from Terrain Navigator

Set up the Map

The area of map in the active window will be what is printed, so be sure that it is
centered as you want the printed map to come out.

To center the map: Select the Center Tool which looks like a circle with
crosshairs. Click on the area of the map that you want to be the center and the
map will shift to center itself.

Printing

Quick Print

By selecting File > Quick Print, the current map will print on your default printer.
Everything you see on the map on your screen will be printed, including routes
and waypoints, but the layer information (lat/long coordinates, route distances,
etc.) will not be printed.

Advanced Printing

To set up printing options:
Click on the Print icon in the
toolbar or click on File >
Print... A print window will
appear showing the whole j I A s
USGS map if you are in = B I GG,
single map view, or portions / fN

of more than one map if you
are in seamless view. A gha i /L 0 T
blue box outlines the area o LR
that will be printed. By — e W b o
clicking and dragging the ST NStz WL
blue box, you can change S I T
the area that will be printed. = R R

PFiirker. System Fiiser IHP Lasendal 1200 Saties FCL)

PN S N W L |

To change the scale of the printed map: The area covered by the printed map
(Size) can be changed using percentage or scale.

Percentage is the default, and can be changed by clicking in the number box
next to Size and typing in your desired value. T he higher the percentage, the
smaller the blue box, and the printed map will be more zoomed in; 100%
corresponds to a 1:1 zoom level (map will cover a smaller area), and 50% for 1:2
level (more zoomed out).

When size is determined by scale, a 1:2400 map will cover a larger area (more
zoomed out) than a 1:4800 map.

Quality of the print can be set to 600 or 300 dpi (dots per inch). The higher dpi
will produce a better quality printout as long as your printer is capable of printing
at that setting.
The Weight setting determines the amount of ink that is used in the print,
resulting in a lighter or darker map.
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Print Options

In the Print Option box, you can choose to include information that will be printed
below the map in a box. By default, the name of the USGS map, the current date,
the map’s scale, and the lat/long coordinate appear below your printed map. If
you want to include other information such as your name or information about the
mapped location, type this in the Caption box. Check the Summary box to
include your caption on the printed map.

Layers include the markers and routes on your map. Layer information prints
as text separate from the map. The information includes details about routes and
waypoints such as distance, area, and coordinates. Do not choose this option
unless you really want this data since it will produce many pages of output.
Rulers can be included with or without gridlines. A north arrow can be included
with or without lines. 1-inch ticks and a scale bar are also options.

In Setup, you can choose whether you want your map printed in portrait or
landscape (horizontal) orientation. Changing this option will change the
orientation of the blue box outlining the printing area.

L]
2|

| Printer:  System Printer [Adobe PDF)

g

7

Eopies:l'l_:g
Siee [z | 100 %
Quality:m
Weight:]m

Print Optians
I Summary Marginz...

Caption

I Layers: ~

I Layer Information

I~ Rulers I with €
I Morth smow [ 0 22
I 1" Ticks ™ Scale Bar

Cancel
Setup.. Help

T
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Activity 7
Putting It All Together

Scenario
You have been asked to perform a timber sale assessment of land at the
WMREC facility in Keedysville. The timber sale is located within a 40 acre
wooded area near the entrance to WMREC. The address is:

18330 Keedysville Road

Keedysville, MD 21756.

Your job is to map this area and produce a map showing the timber sale
boundaries, several plot centers for inventory information, and a road location.

Find the Site

It is sometimes easier to find a starting location by looking at an aerial
photograph rather than a topographic map. Many deeds reference specific
locations or some property boundaries are very obvious from an aerial photo. In
this activity, you will find a corner of the site using an aerial photograph in
USAPhotoMaps, transfer it to the GPS, then to Terrain Navigator.

Open USAPhotoMaps. GoTo the address of the site. View the topographic map
(press T). If the screen is gray, press F to download the map or photos.

The timber sale is located within the 40-acre
patch of woods at the northeast corner of
Keedysville Road and the entrance to the Fort
Ritchie Sharpsburg Site (WMREC). There is a
blue-line stream running diagonally through the
land. This is the site you will be working. Switch
back to the black and white aerial photo view
(press P).

In USAPhotoMaps, use Page Up to zoom out and Page Down to zoom in. Press
F to download aerial photos to fill in any gray boxes.

Mark a waypoint at the northwest
corner of the woods and name the
point NW. Send this waypoint to the
GPS unit. This will be your starting
corner.
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You have been provided with the following bearings and distances for the
boundaries of the timber sale:

NW to NE: 584’ at S 79° E 101°
NE to SE: 607’ at S 6° W 186°
SE to SW: 635’ at N 79° W (convert to azimuth)
SW to NW: 584" at N 11° E (convert to azimuth)

Open Terrain Navigator and transfer the NW waypoint from the GPS unit. Create
a route based on the provided distances and bearings, using NW as your starting
waypoint. Remember to first convert bearings to azimuth. Save this route in
Terrain Navigator and on the GPS unit. (You could also create the route on the
GPS unit by following directions provided in Activity 3.)

Instead of entering the final leg (SW to NW) bearing and distance information,
you can just select NW as the last waypoint. This will ensure that your route is a
closed loop. Sometimes when using distances and bearings, they numbers are
not exact, so the final leg may not end exactly at the starting point.

Plot Centers

Create additional waypoints to be used as plot centers within the site for
inventory purposes. Envision an imaginary grid with blocks of about 25 square
chains (5 X 5), or one plot per every 2.5 acres. Name these P1, P2, and so on.
Hint: You can use the measuring tool to create a rough grid pattern and then
switch to the waypoint tool and create plot centers.

Saving GPS Data

After you create the route and plot centers, save your data in Terrain Navigator
and EasyGPS under folders named Fort Ritchey Sitel. Transfer the data to the
GPS unit.

Printing

Print a map from Terrain Navigator using a scale that will clearly show the area of
interest. Be sure to include the route and waypoints. Print out an aerial photo of
the site from USAPhotoMaps. These can be used as field maps.

Note: to ensure a good printed image from USAPhotoMaps you should press the
print screen key on your keyboard, paste the image in a Word document, then
print the Word document.

Site Verification

Go to the site to verify your waypoints. Use your GPS unit to navigate the route.
Each corner is marked with flagging. Stand at each corner and create new, more
accurate waypoints using the average function. Name these new waypoints
NWa, NEa, and so on.

Re-Entering Averaged Waypoints

Download the new waypoints you created into Terrain Navigator. Notice the
differences between your original points and those taken in the field.
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Erase the waypoints you created in Terrain Navigator and replace them with the
averaged points from the GPS unit. Save these in Terrain Navigator and
EasyGPS as a new file (for example, Fort Richie Site2).

Print a new map from Terrain Navigator that shows the boundaries of the tract,
the plot locations, and any other field points you may have taken. You should
now have the information you would need to create a map for potential timber
buyers or field crews.

23



USAPhotoMaps- Short Tutorial

. When you open the USAMaps program for
the first time, a black and white aerial photo
of the reflecting pool in Washington DC
comes up.

The Menu bar at the top of the screen has
the following options: File, Zoom, GoTo,
Zoom, Scroll, Text, Route, Waypoints,
GPS, and Help.

If you are viewing an area for the first time, there may be gray boxes instead of
photos or topo maps. To download photo or map images, press F. Once
downloaded, they are saved on your computer.

To view topographic maps, press T, or click View on the menu bar. Select Map
Type > Topographical Maps.

To view black and white aerial photographs, press P.

To connect a GPS unit, click GPS. On the
dropdown menu, choose Baud. Select 9600.

Then, on the GPS dropdown menu, choose E:::;I;'Pm .
Protocol. Select Garmin USB. You should Baud )

now be able to transfer to and from the GPS = s ey oPs)

unit. If you have not already done so, connect Trads | GARMIN (Garmin)

the GPS unit to the computer via the USB ;'::’“te = : - gt L5
aypain

cable and turn the unit on. Once your unit is
correctly connected, you should see a check
mark next to your unit in the Protocol list.

Pasition [

To transfer data, go to the GPS dropdown menu. Choose Route > Receive. A
“Transfer Complete” message box will appear on your GPS unit. Transfer your
waypoints and tracks the same way.

To see your waypoints, click on Waypoints in the menu bar. Click on “Show
current...” Select a waypoint from the window that pops up and click “GoTo.”
Your waypoints should show up as green dots.

To print from USAPhotoMaps, select File > Print. A message will appear
reminding you to set your printer preferences to Landscape Orientation (you will
not be able to print without changing to landscape). Everything showing on the
map (routes, waypoints, etc.) should show up in the printout.

Create a new waypoint by clicking anywhere on the map where you want the

waypoint located. A window will come up which allows you to write a description
or note (Comment) about the waypoint and give it a name.
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Create a route by clicking Route > Create. An information window will appear;
click OK. On the map, click where you want to start your route and a line will
follow your cursor. Click where you want the next point to be, and the line will
remain between those points. Continue in the same manner to create a complete
route. To end the route, double click on what will be the last point of your route. A
window will appear asking if you want to save your route. Select Yes. A window
will come up allowing you to name and save your route as a text (.txt) file. Once
saved, you can send the route to your GPS unit.

To send a route to your GPS unit, in the menu bar, click on GPS > Route >
Send. Select the route you created and click Open (see picture below). The route
will now be on your GPS unit for you to navigate or map.

&‘\) \} R e

z:ﬁ '\'/’
h a0
" 3 L ) / .

Look in: [ (3 USAPhotoMaps

Y (CiBigPhotoMapsData
Lﬁ Cstates
My Recent [)UsAPhotoMapsData
Documerts /=) 051 _po 1. tut
@ 1Z] documents. bt
- 2] GPSHelp. txt
Desldop 1% routet. tet
[Z] Start - End L.t
’J [Z] Start - End. txt
- 2] test.xt
1] Tiger.txt
[Z] TigerCounties. txt
[Z] USAPhotoMaps. tet

¥ Documents

iy Computer

My Network  File name: outel bd
Places

Files of type: \ “e
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Using GPS with Google Earth

Google Earth is a powerful free tool for visualizing geographic data and for
browsing web content in a spatial interface. Although it does not allow for the
measurement of area or include topographic map images, using several free
programs in concert can give you many of the features that you would otherwise
have to pay for.

What is Google Earth?

Earth is a software program that displays satellite imagery from an online server
overlaid on topographic data, creating a digital three-dimensional model of the
planet Earth. Earth has many features, including a flight simulator, three-
dimensional structures, and the ability to view user-created content, but this
tutorial will focus on the features most relevant to forest stewardship.

A GPS data import tool was added to Google Earth 5.0, released in early 2009.
The interface supports only Magellan and Garmin brand GPS units. Google
Earth is available for free download from google.earth.com. Google Earth Pro
has several additional features like quicker access to the image server, higher
resolution print quality, and the ability to measure area, and costs $400.

Getting Started

After downloading and installing the software, plug in your GPS unit and open
Earth. Under the Tools menu, click “GPS.” In the “GPS Import” box, select the
appropriate brand name. If you have a Magellan, select “serial” if you have a 9-
pin connector cable, rather than a USB cable. Otherwise, select “Explorist.” If
you do have a serial cable, make sure that the baud rate in the setup menu of the
GPS unit is set to 4800. If you have a Garmin, make sure that you have installed
the USB driver that came with your GPS unit.

Select the data types you want to download. Under Options, choose your
drawing preferences. Check “Draw icons at track and route points” if you want
an icon to be displayed for every track/route point recorded by your GPS unit.
This may clutter your display. Check “Draw lines for tracks and routes” to draw
each GPS track and route as a solid line. Check the “Adjust altitude to ground
height” check box to adjust all recorded points to ground level. This will ignore
the altitude data stored with the points and make sure that your data appears on
the surface. Now click “Import.”
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Your data will appear under “Temporary Places” in the Places sidebar on the left.
Right click on the name and select “Save to My Places” so that it will still show up
the next time you open Earth. Click the plus signs next to the folders until you
see a list of points. Double-click one of them to fly to its location in the viewer.

If your GPS unit is not supported

The Earth GPS interface only supports Magellan and Garmin brand GPS units,
and may not work with older models. If your unit is of a different brand or is an
older unsupported model, you can still import your GPS data using free software
like EasyGPS, GPS Utility, or GPS TrackMaker, and then saving your data as a
[gpx, kml, or kmz] file.

Follow the instructions in this manual for importing data in one of these other
programs, then under the File menu, select “Save As...” In the drop-down “Save
as type” menu, select “GPS Exchange File (gpx)” or “Google Earth (kml).” Name
the file something descriptive (e.g. “west woodlot”) and remember where you
save it.

Then in Google Earth, click “Open...” under the File menu. Find the file you just
saved and click “Open.” Your file will appear in the “Places” sidebar on the left
under “Temporary Places.” Right click the name and select “Save to My Places”
so that it will still show up the next time you open Earth.

Navigating Earth

There are several controls for navigating through the viewer. You can start by
double-clicking on one of the places listed in the sidebar, or by searching for
somewhere new.

The easiest way to move around an area is the pan tool. Simply grab the image
by left-clicking and then drag in the direction you want to move the image. Letting
go of the mouse button while continuing to move the mouse will ‘throw’ the
image, making the pan continue until you click the image again.

Zoom in or out by using either your mouse wheel, by double-clicking on the
image, by right-clicking and dragging, or by sliding the zoom scale on the right
side of the screen. The default view is from directly above, but if you want to see
the topography of a location, you need to tilt the view. You can do this by holding
down the mouse wheel and dragging, or by using the compass icon in the top
right corner of the screen.

Viewing historical imagery

You can view historical imagery to see how a property has changed over time.
Click the clock icon in the toolbar to show the time slider. Each tick on the slider
bar represents a different image. The number, quality, and age of the available
images varies greatly from place to place.

I::_ L _II | Select date
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Measuring distances

You can measure distances in Earth by clicking the ruler tool in the toolbar. The
line tab only allows one segment at a time, but allows tells you the heading of the
line, while the path tab gives you the total distance of many segments. Google
Earth Pro also has tools for measuring the area of polygons and circles.

1
i
Creating shapes
You can create points, polygons, and lines to mark the corners and boundaries of
property, stands, and management units and to keep notes on each. Click one
of the shape tools in the toolbar.

L+ +| o+

While the properties window is displayed, draw the point, line, or polygon where
you want it to appear on the map. You can move the properties window partly off
the screen if it is in the way. Click and drag to create a curvy line, or click once
on each corner for simple straight lines. You can add text and change the colors
and other properties under the tabs at the top of the properties box. When you're
done editing, click the OK button. To edit the shape or properties again later,
right click on the shape’s name in the Places panel and select “Properties.”

Exporting data

Earth does not have a GPS data export function. In order to upload data that you
have created or modified in Earth onto your GPS unit, you must first save it and
then upload it using another data management software program like EasyGPS,
GPS TrackMaker, or GPS Utility.

To save data, right click on the name in the Places panel of the sidebar and
select “Save Place As...” Choose a file name and file type. The [kml] file type is
accepted by more software programs, while the [kmz] file type is compressed
and can also store pictures. Open the data management software of your
choice, select “Open...” under the file menu, and choose the file you just saved.
Now you can upload it to your GPS unit as you normally would.

More information

Download Google Earth and explore its many other features of at
earth.google.com. Visit earth.google.com/userguide/v4/ for an in-depth
instruction manual.
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Field Experience with GPS:
Verifying Coordinate Data Using

U SAP h OtO M apS SOftW& re Prepared by: The

Virginia Geospatial Extension Program

Background: USAPhotoMaps requires that the user understand and know how to operate a
GPS unit, and organize and collect field data associated with each GPS unit. This software
enables users to download GPS WayPoints (or tracks) from their GPS receivers onto their
computer, and to superimpose the collected data on top of aerial photographs.
USAPhotoMaps prompts the user for a single WayPoint (for reference purposes). The
software then “goes out” onto the Internet (i.e. Terraserver) finds the appropriate digital
image associated with the user defined Waypoint, and downloads this digital photograph
onto the user’s computer. The user can then superimpose collected WayPoints onto the
image, or digitize new WayPoints on the image, and download them onto the GPS. The
user should be aware of the limitations of USAPhotoMaps. This software only accesses
aerial photography from Terraserver, which is primiarily an archive of USGS imagery.
These aerial photographs are a bit dated (the majority of the photographs for Virginia date
back to the mid 1990’s). None of Virginia’s high resolution BaseMapping Imagery
(VBMP) is accessible through this software. b. Reboot your computer (not always
necessary, but it has made a difference before!). 2. Collect GPS WayPoints, Tracks, etc.
Head out into the field and have some fun. Refer to The Garmin Etrex Legend: An
Introductory Handbook for Extension Agents or the Garmin Owner’s Manual... 3.
Download the GPS Data onto a Digital Aerial Photographic Map This involves 2 steps:
Step 1: “Initializing, downloading, and opening” the Digital Photographs; Step 2:
Downloading your GPS points on top of a digital aerial photograph (this is what the
software is all about!) This manual will walk you through the two steps listed above...
Getting Started... Before you can actually get started using USAPhotoMaps, you need
to do a few things... 1. Setup and Install USAPhotoMaps software a. Install
USAPhotoMaps on your computer (http://www.jdmcox.com/)

The Virginia Geospatial Extension Program

29



First, start with Step 1:

A. Logon to your computer
B. Start the USAPhotoMaps program. You should see a window like this appear on your computer|
screen: :

C. This dialogue box below is prompting you for some basic information so that it can find the
appropriate aerial photographs...

1. Enter a name for your map

Ln Introduction to USAPhotoMaps
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USaPhotoMaps downloads USGS aenal phatos

Fifp ylecs e sy 2. Now you need to enter the initial Latitude and
and creates a scrollable. zoomable, G PS-enabled map

Longitude coordinates from your GPS (a waypoint
coordinate from your GPS...)
¥ Latitude is associated with either north or south,
Longitude is associated with either east or west.
v'Enter these values in the dialogue box. NOTE: In
the United States, Longitude Degree Values should
have a negative sign in front of them as shown in

Then anter the initial lafitude & longitude for your
{decimals, minutes. and seconds are

Lat Deg |37 Mini[ 16 Seei 713

Lon Deg [-B0 Mir:[ 28 Sec] 179

Wl— Harthing: f

ou can get lafitudesfiongitudes from the above Internet
1. 0n that Web page. enter a city name in Search

2.0n the next page. undar the Availabls Imaga eokuenn. the example (your values will differ from the
click on the Aerial Photo for that ity y i . k. e
2 o et e o s sl e it values in the example but your longitudinal degree
to seoll and z00m fo find your area of nferest value must be negative) if you are in the U.S.

4, Click, on Info [above the photo) o see the page with
latitudedongriude, UTM information. and photo date.

e o_| 3. Press the <OK> button on the bottom of the New Map
Dialogue Box. Your coordinates have now been stored.
The software is now ready to go searching for an aerial photography for you to display.

4. Select the <file> menu, select <Download Map Data> and <Fill Screen> (see figure below)

testmap N37.476171° W B0.5332B7° Zoom: 2 mete)
Fle View Zoom Scol Text Routes Waypoints GPS Help
Download Map Data

RUN Streets & Trps
Import S & T Pushpins...
ernt...

Exit
—

5. Your map should draw in the window. This could take some time if you have a slow internet
connection. ..

The Virginia Geospatial Extension Program

31



Nate: your image should ook diferent from the image below. The image below is from
Pandapas Pond, Virginia. Tour image showld be from the area where you were conducting
your fleld work!!!

Zoom into your map if you can BevdapaRona N 37.286640°
by going to the <Zoom= menu, Fie View | Zoom Scrol Text Routes W
and select <zoom in= Out PgUp -

1 Meter/pixel
Zoomed to 2 Meters/pixel
Zoomed to 4 Meters/pixel
Zoomed to 8 Meters/pixel
8 Meters/pixel
Zoomed to 16 Meters/pixel
Zoomed to 32 Meters/pixel
Zoomed to 64 Meters/pixel

An Introduction fo USAPhotoMaps
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Now you are ready for Step #2:
Downloading vour GPS points on top of the Digital Photographs.

Nate: These instructions are for Garmin GFS receivers, Ifyau are warking with a different brand or model, your
mstrctions, you shovld refer to the “official” instructions for USAPhotaldaps located in the Program Files/
UrSAPhot aldaps/gpshelp.ct doctiment which is dowrnloaded fo yaur local computer after you download the
USAFPhatolMaps saftware.

The BAUD rate in USAPhatolMaps has to match the BAUD rate of your GFS receiver
1. Make sure that the GPS unit is configured to communicate properly with the USAPhotoMaps
software program.
a. Attach the cable to your GPS receiver and to the serial port of your computer (it is
probably the only port where the cable will fit properly).
b. Turn on your Garmin GPS Receiver

N 37.284819° W 80.475460° Zoom: 1 meter [pixel Elev
2. In USAPhotoMaps Scrol Text Routes Waypoints | GPS ' Help
software, make sure o Help... [
that the o GPs
communications port Baud > v Comm 1
iz set to “1 Protocol 4 Comm 2
Tracks 4 Comm 3
Routes Y Comm4
Waypoints 4 Comm 5
Display 'Position.csv’
Show Location ]
Scrol Text Route Waypoints ’E Help
Help...
Comm Port L4
Baud L4 4800
3. Make sure that the Baud Protocol G
rate is set to 9600, Tracks H| i
Route L4 57600
Waypoints P 115200
Display 'Position.csv'
Show Location
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4. Under <Protocol=,

make sure that

=Gamin= is selected

5. Nowyou are ready
to receive your
Waypoints! If
you get an error
message, then let
the computer sit
idle for a couple
of minutes, and
try receiving the
waypoints
again. ..

N 37.228501°

W 80.421392°

Scrol Text Route Waypoints | GPS Help

Help...

Comm Port 4
Baud 4
Tracks r
Route b
Waypoints 17

Display 'Position.csv’
Show Location

v GARMIN (Garmin)

Zoom: 1 meter [pixel Elev: Photo

NMEA (Any GPS)

N 37.284831°

W 80.474129°
Scroll Text Routes Waypoints | GPS Help

Help...

Comm Port L4
Baud L
Protocol »
Tracks L4
Routes L

Waypoints »
Dspiay ‘Postion.csv

Show Location

Zoom: 1 meter /pixel Ele

Send

6. You should end up with amap that
looks something like this (each dot
will represent a WayPoint)
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N — N 37.283039° W 80.476442°
7. To identify the actual identification numbers of

; ; : Scroll | Text Routes W nts GPS Hel
each Waypoint while scrolling across your = e g

acrial photograph, go to the <Text> menu, and .
5 5 _ splay
select <DISPLAY> S

This will “turn on™ the identification numbers of each waypoint when y ou scroll over them. Use
your data logging sheets to determine if these positions are correct or not.

Tricks and additional hints:

In addition to adding acrialphotography as a “backdrop”, US APhotoMaps can also be used to bring
up topographic maps in the background of your waypoints and routes!

1. Under the <View= menu, choose <New Bburg N37.230561° W 8
Type> and <Topo= Fle | View Zoom Scrol Text Route Wj
Lat/Lon r

-.
Go To Lat/Lon... Topo
Brightness .
Grid on :
Contours On  C

_ Bburg N 37.230649° W 80.44926
2. Ifthe topographlc map does not draw, then g0 |'He 'view zoom Scrol Text Route Waypoints
A R
Data> and <Full Screen> Open Map Fil... Enter Lat/Lon
New Map File...
Copy to 'Screen01.Jpg’
A topographic map should appear in the Boundaries for BigJpeg...
display window, and your waypoints / routes Preferences g
should draw on top of the topographic map! i
' Import S & T Pushpins...
Import Forerunner Logbook

Print...
Exit

The Virginia Geospatial Extension Program
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EasyGPS - Short Tutorial

EasyGPS is a free, downloadable program from TopoGrafix, and can be found at
www.easygps.com. EasyGPS is a quick and easy way to transfer waypoints,
routes, and tracks between your computer and GPS unit. EasyGPS lists all of
your waypoints on the left side of the screen, and shows a plot of your GPS data
on the right. EasyGPS can be used to back up and organize your GPS data.

Setting up EasyGPS

Connecting your GPS unit

From the toolbar, click on Edit>Preferences... In the My GPS Receivers tab, click
Add GPS... if your receiver is not listed. Click Settings and select the connection
type you are using (USB or COM for a serial port connection).

Click on the Units of Measure tab and check to ensure that the units are set to
your preference. Click the My Coordinates Format tab and choose the format you
use for your GPS unit (usually, WGS 84).

Transferring Data

To receive data from your GPS unit, connect your unit, turn é&:ﬂ ﬂﬁ
it on, and click on the Receive icon. A Receive from GPS s Rl
window will appear. Check the box(es) for the data you would like to receive
(Waypoints, Routes, Tracks). Also, ensure that your GPS unit is selected from
the dropdown menu. Click OK, and once the data has been sent, a Transfer
Complete message should appear on your GPS unit. Sending data from Easy
GPS to your GPS unit works in the same manner.

To send select waypoints to your GPS unit, hold down the Control key on
your keyboard and click on each of the waypoints you wish to send, then right-
click. Select Send Waypoints to GPS, and those waypoints will be sent. To select
several waypoints that are adjacent to each other on the list, hold down the Shift
key and click the first and last waypoints you'd like to include; those two and all
points between will be highlighted.

Waypoints show up in the left side of the screen. The Label (hame), Type, and
Symbol for each waypoint is displayed. Each of these can be changed by editing
the waypoint(s).

Waypoints and Routes

To edit a waypoint, right-click on the waypoint listing and select Edit Waypoint
from the menu that appears. Or, while the waypoint of interest is highlighted in
the list, in the toolbar, select Edit>Edit and the Edit Waypoint window will appear.

To create a waypoint: In the toolbar on the top of the screen, select Tools>New
Waypoint, or, click on the Add icon. An Edit Waypoint window will open, allowing
you to enter the appropriate information.
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To delete a waypoint, right-click on the waypoint in the waypoint list or on the
map (the select arrow cursor must be selected).

To create a route, select the Route tool. Your cursor will become a \, Route
small diamond, and when you hover over a waypoint, it becomes a

larger circle with a + above it. Click on the waypoints in the order you want them
in your route. When you are finished, right-click to stop the route.

To delete a route, while the route or select tool is activated, right-click on the
route and select Delete Route. Click Yes on the Confirm Delete window that
appears.

Zooming
To zoom in, select the Zoom icon. Your cursor will become ®_ Zoom

a magnifying glass with a + in the center. Click in the center
of the space where you want to zoom. The zoom level shows up at the lower left
hand corner of the map side of the screen.

To zoom out, hold down the Alt key while using the zoom cursor.

Saving Data
You must save your information in EasyGPS before closing, or it will be lost.

Click on the Save icon. If this is the first time you are saving this information, a
Save As window will appear. Choose the folder in which you want to save your
data, and type in the file name. Be descriptive, such as Smith Property March 12
2007. The file is saved as a GPS Exchange File (.gpx). This file format is not
used with most other programs, so if you need to transfer data to another
program such as ArcView, you are better off using a program like GPS Utility that
can save as other file formats.
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GPS Utility

A User Guide for Educators

Prepared by: The Virginia Geospatial Extension Program

Overview

GPS Utility is an easy-to-use software application
that allows you to manage, manipulate and map
your GPS information. This is a “point and click™
software package.

While there are a number of things that GPS
Utility software can do, some of the functions
most applicable to extension agents include the
following:

+ Extension agents can use this software package
to transfer GPS data between a GPS receiver
and a PC.

+ GPS Utility can convert GPS data to one of several
different text formats (i.e. compatible with
spreadsheets, ESRI shapefiles, and other GIS
compatible formats, etc.).

+ The program converts GPS data (i.e.
waypoints, routes, etc.) between different map
datums and many coordinate formats (Lat/
Long, UTM/UPS, country grids etc.).

+ Information can be filtered in various ways and
waypoints sorted according to specified
criteria. Route and track statistics are available
and can be transferred into other programs for
analysis (i.e. spreadsheet programs).

GPS Utility also has (some very basic) mapping
capabilities. This will at least provide you with some
confidence that the data that you have collected with
your GPS “looks correct” before you begin
downloading your data.

GPS Utility works with a variety of GPS receivers.
This guide is written to support the Garmin e'Trex
series. Most Garmin GPS receivers will follow the
same protocols. If you are using a different GPS
receiver, then refer to the GPS Utility documentation,
orcontact the Virginia Geospatial Extension Program.

Before Using GPS Utility

The instructions in this handbook assume the
following:

1. You have already installed GPS Utility software
on your computer (if not, refer to GPS Ultility
Installation Instructions. These instructions
have been prepared by the Virginia Geospatial
Extension Program, with educators in mind.
These step-by-step instructions are available
online:

http://www.cnr.vt.edu/gep/tools.html

2. You have already collected GPS Data (i.e.
waypoints, routes, tracks, etc.), and have
stored the GPS data on your GPS receiver (if
not, refer to The Garmin Etrex Legend: An
Introductory Handboolk for Extension for
additional information and instructions. The
Garmin handbook has been prepared by the
Virginia Geospatial Extension Program. This
customized Garmin handbook is also available
online:

http://www.cnr.vt.edu/gep/tools.html

Virginia Cooperative Extansion
[Merwicdis foeéhi Coamremcelin]

e ©

ﬁ:cospatial
xtension

rogram

A partnardhin hetween VSGE and VOE

The Virginia Geospatial Extension Program
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Let’s Get Started Downloading Waypoints

1. Start GPS Ultility by selecting it from the
Program list on your computer (Figure 1)

@ GPs Uty »

I3 Microsoft Office Toals * ) oPsutep 1
AN PP [£] Acrobat Detier 5.0 B8] GPSU Ma

@) Intervideo WinbvD. _r:j Readme

»
Internet ] Modem Heiper *
Internet Expl 7] Real v

a I[) Seagate Crystal Reports 3
f;aw&mﬁ R Easy CD Creatar 5 .
) sonic .

Micrasoft w () Satup "

Q) Symantec Clent Security. L

v

.

.

.

.

2. Make sure that the GPS Utility software is
properly configured to work with your
Garmin GPS receiver:

a. Connect your GPS receiver to the computer
using the data cable provided with your
GPS receiver. Make sure that your GPS
receiver is turned on.

b. Select <GPS> and <Setup> from the GPS
Utility software menu interface (Figure 2)
I Gps utility (4.15.0)

Fle GPS Optons Window Help

Download Al ... Ctri+D
Upload Al ... Ctri+U
Upload Highlighted Al ... Shift+Ctri+u
Interface Monitor F7

Track real time CP F11

Position Console F9

Tracking setup...

Connect

Disconnect

About

¢. The Interface Setup dialogue box will appear.
Make (Figure 3). Select the <Garmin (serial )~
option. The baud rate should be set to 9600.
Click <OK>

2 helup

Choose Interface Options
GPS makeJIrtedace mode Tyoe/F amily Model
ExerplesGPS 1204GPS I sic.
o - - Tomnsier Prefmserces
Com Post st [ 2] Check | spuibuagell
B iabe IW ﬁi AN uabiey
I Ao sawe diaendomieg | Corfembanie
Larmeeeepe |
GFS Sampls tme fwecs] Iz
NMEA Serd optcra
et [P Decensgisces [1
Tve [eSece] -1110
OnCorect |
Trmckirg velup |
[ oc] Xcmeu| 2 o |
- ~

d. Select the <GPS> menu again, and select
<Connect>,

] GPS utility (4.15.0)

Fie | GPS Options Window Help

Ctr+D

pload i+l
Upload [Hghlahted Al L. Shift-oil+U
Interface Monitor F7
Track real time CP F11
Position Console F9
Setup ... Ctri+G
Tracking setup...

CComect

Disconnect
About

User Guide and Handbook

GPS Utility:
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Your GPS should now be properly | FEsEe
communicating with your PC

through the GPS Utility software.

To verify that your GPS receiver is

communicating properly, look at the

status bar at the bottom of the GPS Welcome to GPS Utilite

Utility dialogue box. It should look N

something like this -->. Full Edition . = : ¢
Samrsatio ? gg‘—as:mm )

Virginia Tech

Connect completed |CONNECTED to eTrex Legend

3. In GPS Utility, select the <GPS> menu He ’ GPS Options Window Help
option, and select <download all> SO AL = il
Upload Al.. Ctri+U

Upload Highighted Al ... Shift+Ctri+U

4. The GPS Transtor dialogueboxs willappear. You - 2 e

can download “everything” from your GPS at
4 Confirm DOWNLOAD from GPS

once (and “everything” would include
Waypoints, Ro1._1tcs, +Tracks), or you can se- i
lect the specific items that youneed. Inthis ex-
ample, I am going to go ahead and download
[ Tracks
[ Current Position/Time

= Proviraims\Wespcinta

v Ok ._ X CcCancel 7 Help

o
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of these waypoints are AAA, BBB, and CCC.

5. Afier downloading, you should see a database that show data that is being read from your GPS
receiver. Inthisexample, there are 3 waypoints that have been saved on the GPS receiver. The names

datathat you have collected with your GPS re-
ceiver

6. If you would like to view the other data that
GPS Utility is reading from you GPS receiver,
then you should select the <VIEW=menu, and
select either <Routes= or <Trackpoints>. Refer
to page 7 fora description of Trackpoints

[l untitled.toxt - Waypoints [*] _I— _ID il
il sl 3l gl T 233 llal 2 Bls) Padssss =] woses
D |Courdinate |Svmb01 |T|0 |Alt{m) |Corr1mcnt
AAA  |N37.223784 W080.421817 ‘Waypoint 1E | 6495
BBB  |N37.223792 W080.421828 ‘Waypoint 1E | 6408
CCC  |N37.223791 W080.421834 ‘Waypoint 1E | 6375
e
Note: The <INFO=button on the status bar pro-
vides you with summary information aboutthe D.dddddd |

Datum = GS 84

3 ‘Waypoints
0] Hidden
3 Normal
] Highlighted
] Routes
£ Tracks
186  Trackpoints
0 Hidden
186  Normal
a Highlighted

0 Annotations

Valid Current/Reference Point

[l Gps utiity (4.15.0)

Fle GPS Record | View Tools Options Window

Datum ...
Coordinate Format L4
Waypoints Ctri+W
Routes Cirl+R

» Trackpoints Ctr+T
Track Summary  Ctrl+Y
Paosition/Time Ctiit.
Annotation Ctri+A
Map F6
Reports... Ctri+1
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Review of terms:

a. Waypoints: These are “virtual points™ or marks that you have saved in individually. Waypoints
can be assigned customized names (the GPS receiver assigns them numerical names [001, 002]
by default).

b. Trackpoints: Tracks are a previous path of travel. Basically, you turn on your GPS receiver, and
it will start to “map your movements” (similar to dropping virtual bread crumbs). Trackpoints are
individual points that are used to create a track (if you connect these points. with a line, you would have
atrack)

¢. Routes: Aroute is a “path to a destination with intermediate stops along the way”. The “stops”
along the way are defined by Waypoints. You can define you route in the field, or wait to define a route
from existing waypoints when you return to your office.

d. Tracksummary: a log that summarizes your tracks (time and date stamps, etc.)

Viewing GPS Data

GPS Utility provides some basic viewing capabilities that enable you to “see” if the data that you
have collected “looks correct”, Ttypically use this to verify that waypoints, tracks, etc. “look™ correct
before downloading the data onto my PC. However, the best (more failsafe) way to verify that vour
data “looks” correct is to use a (free) software program called US APhotoMaps (http://www.jdmcox.com)
You can not add additional layers of information as a “backgroud” to GPS Utility. However, you can
change the colors and symbols associated with waypoints, tracks, etc.

To visually examine your data, click on the <Map button> El

A graphic image of all of your waypoints and tracks should appear. Waypoints are identified (by
default) with red crosshairs. Furthermore, their ID number/name should be located near the red

cross hairs
—+ Fielar

In addition, there are some basic map interface &l 4 a
tools that you can use to pan around, zoom in, < 53s

. s ! r Magnifier
Zoom out, etc.

i e
These mapping tools are a bit “clunky™ but
they get the job done. L

The Virginia Geospatial Extension Program
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Converting data between different coordinate systems
Another nice capability associated with GPS Utility, is the ability to easily convert GPS data from one
coordinate system to another (i.e. convert from Lat./Long. DMS to Lat./Long. DD, UTM, etc.)

To convert GPS data from one coordinate system to another, simply select your desired coordinate
system pulldown menu!

| GPS Utility (4.15.0) - [Untitied.tet - Tracks [*]] j i (=1 E5
Il Fle GPS Record View Tools Options Window Help = =] x|
plletml Bl @@ L[ w_Jal 2 @osee

Seq.No [Coordinate [Alttm)  |Local Time (UTC)

(0001 | N37.222474 W080.421359 626.0 4/29/2004 22:32:47 |DMSss

0002 N37.222280 W080.421145 623.1 4/29/2004 22:33:10 gﬁ‘éﬁg 8 12

0003 N37.222195 W080.421059 626.0  4/29/2004 22:33:19 |jmidenhear 1 14

0004 N37.222173 W080.420909 6317 4/29/2004 22:33:33 |Biitish orid 4 1.0

0005 N37.222109 W080.420673 634.6 4/29/2004 22:33:49 [S=ASROCE 6 14

0006 N37.222173 W080.420437 636.0  4/29/2004 22:34:05  |Dutch (RD) 9 14

0007 N37.222173 W080.420415 636.5 4/29/2004 22:34:06 |Sweden 00 1.9

0008 N37.222152 W080.420351 637.0  4/29/2004 22:34:10 lc 83 107 1.5

0009 N37.222130 W080.420287 636.5  4/29/2004 22:34:15 [=] 88 113 1.2

0010 N37.222044 W0S0.420136 636.5  4/29/2004 22:34:27 cl 100 129 1.4 |&
P s 0 U AANL0 e ————— _>|—|

|CONNECTED to eTrex Legend Software Version 3.60 ]

Setting up Your database fields

GPS Utility allows you to set the fields that you would like to appear in the Attributes Table of you data
once you have saved it. To do this, go to <Options>and the <Data Base Fields>. The “Options Set-
tings” Dialog Box will appear and you will be on the Data Base Fields tab. A table listing possible fieldsis
visible.

Option Settings

Ifthe “Width™ field has a numerical General | Open/impor ffes [ Doia Base Fields || Map Settings | Map Appearance |
value O’FIICI’ than =0 R the field will Specify Field Names used by Data Base imporifexport
appear in your Attributes table. If {Set width to 0 for no column)
i 0"isina field thatyou wou_k\l like ey s Wiaw] Fed
in your table, you must specity a Record Number G
column width other than <0 so the £ B ME L ‘
= . = Latitude/Northing  |LAT 12 s
field will appear. Once you decide Longitude/Easting |LON 12
Altitude ALTITUDE B

what fields you would like, you are [ Force WGS84 Datum

-0 - R - S P L

Commeant LOMNGMNAME 17 )

ready to save your data! Date DATE 0 I~ Date/Time as Day/Seconds
Time TIME 0
Symbol SYMBOL 1] Restore Defaul Fislds

v OK X Cancel &J
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1 GPs utility (4.15.0) - [Untitled.bxt - Tracks [*]]

5 GPS Record View Tooks Options Window
Saving Your data toa PC 1 Hem = i
You can save the data that youhave ™ Open e o
collected on your GPS receiver directly s m SRS
as a file in your PC as a “GISreadable” 0 ciose Ctrl+F4

ie. : G
file (i.e. shapefile) o se e

Save As... F12
1. Make sure the ﬁle_ that you want to _ E Save/Print Options... Shift+Ctri+F12
save (i.e. Waypoints, Tracks, efc.) is Print Data Ctriep

“visible. E Printer Setup.., Shit+Ctri+P
2. Under the <File> menu, select o Ext AR+F4

<SAVE AS> :

3. Tosaveina GIS compaﬁble _‘ﬂ_x.!l
format, Savein |'ClTemp :] + [E cF BB
E] drivingtest.txt
; E] GPS Test.txt
a. enter a <Filename> B logtxt
b. under the <Save As Type>,
option, choose either:
+ Dbase Waypoint Fileset-
this option saves
waypoints, and saves Filename | s
Tracks asa series of points  save asiype [Textion) = Cancel |
+ Shape Trackpoint Fileset- Yo ((txl) ]
. . =
this option saves Tracks as GPX iz?tZlghaﬂge file (gpx)

alinear feature. Refer to
the figure below for a
graphic depiction of these
twooptions...

And Presto!. Youhave created a GIS compatible file from your GPS data!

Waypoints are points, that, when connected, will form a linear track (or a “trackpoint™).

AutoCad (d

DBa
Shape trackp
Maplnfo fileset (mif +mid)
Delorme tracks (gpl)
Gardown tracks {gtr)

IGN Rando

tracks (rdn)

Waypoints (lots of dots)

Endedup at a friend’s
house

Stopped here for gas

Cheatham
Trackpoints (a solid Hall
line) Parking
Lot

The Virginia Geospatial Extension Program
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Uploading data to your GPS

There are two simple stepsto upload data (Waypoints, Tracks and Routes) from GPS Utility into
your GPS unit.

Step 1. Loading Data

The first step is to load your data file into the GPS Utility datatable. You will need to retrieve your
previously saved data. To do this, go to select the <File>menu, then select <Open=. From the box
titled “Open” you can select your datafile. Be sure to select correct file type using the “File type”
pull down menu. When the datahas been loaded in to the Data Table you may edit it before
uploading into your GPS unit.

Step 2. Upload datato the GPS

In order to upload data y our GPS unit must be connected to your computer and tumed on. GPS
Utility letsthe user select what type of data to upload (Waypoints/Tracks/Routes). To Upload data
to your GPS unit select the <GPS> pull down menu or select the upload button on your tool bar.

Jisil

You have the choice of selecting individual points to upload by clicking <Upload Highlighte d= (note
datamust be highlighted before selecting this option) or the other option is to upload all databy
gelecting < Upload All=,

F GPS Utility (4.20.7) (=3

Record Wiew Tools Options ‘window Help

Download Al .,
|_][:|||Z|.5|f| all ..
—_ Uplnad Highlighted Al ...

Shift-+Ctrl+

Interface Monikar F7
Track real Ltime CP Fll
Position Console Fa |

Regardless of which method of uploading you select, abox should appear to confirm the upload of
data. This is also your opportunity to select which type of data to upload (Waypoints/Tracts/Routes).
Check only the type of data you wish to upload to

your GG el L,

Confirm UPLOAD HIGHLIGHTED

v WwWaypoints
3 o ™ Prormig S appomt
The information bar at the bottom of the screen should s
verify the completion ofthe upload. I ffiacks

I Curent Pastion! Tire

W OK I x Eancall ¥ Help |

£ ()|

£ i e, 1Ll I » |

*'."..."Uplnad :nmpleted,-:f" |CONNECTED to eTrex Legend Software Version 3.

o User Guide and Handbook
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How to Calculate Area and Perimeter
Area and Pennmeter Cal culations may only be determined from a Track or a Route.
Creating a Route From Waypoints

Download waypoints from you GPS or open an existing file (for more information see previous sec-
tiong). Open the =View> menu and zelect<Routes= or zelect the Route button from yvour tool bar.

To create a route from your existing waypoints open the <Record> menu and select <New=

[ Gps Utility (4.20.7T)
Gl ifiew Tools  Opkions  Window  Help

Wayj Replace
, Byt selected Chrl+x ' : : -
| ol o i L e v I R P o twin [T1THa

This wall bring up a list of waypoints Waypoints may be added to your route by asingle click oneach
desired poant. GPS Utility wall close your route automatically so there 1sno need to start and end at the
gamne point. You should be able to zee the points you have added appear on the route data table.
When you are fimighed close the waypoints box.

i utes [7] o
@ME =) % HFMHJ Waypoints
Rteild (& ) 237432
-—|D17 — 002
00017 0
01|016 1
02|015 70
03777 118656
04 (010 118573
o500z 132
06
Calculating Area and Perimeter

To view the cal culated area and penimeter of your route open the <View™ menuand select <Re-
ports_ = Thiz wall bring up areport of vour route, the start to end distance (meters) and areain
hectares can be found at the bottom of the report.

777 185 274955 4167545 87.0 120 1
0ino 185 374102 4102766 3.0 Dag 1
ooz 185 374234 4102763 3.0 ¥
End to Startim) 49

Area enclosed(hectares)

oo A e b
1 Creaspalial Kxie W S rogra
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For further informaiton, contact the Virginia Geospatial Extension Program:

John McGee
Virginia Geospatial Extension Specialist
(540) 231-2428
Jmeg(@vt.edu
http: /A enr vt.edu/gep

Virginia's Geospatial Extension

Program

& Iraining
& Resources ) A DO tl

s Background Wirgiia's Geospatial Estension Program, m
patnership with the Virgria Space Grant
) Mission/Objectives Consortum and Virginia Cooperative Extension,
seeks to promote the mtegration of geospatial tools and techmques
& News and Information through a coordinated approach at the local, regional, and state levels.
The program ams to extend opportunities and empower orgamtzations
& Contact Information and mdividuals across the Commonwealth of Virgimia through training,
assessing application needs, and providing mcreased access to data
& Partners IEEOUICES,

Intvatves assoctated with this program mclide:

o technology and application training,

o information sharing,

o course development and dissermination, and
o educational outreach.

This program meets crucial workdforce needs by prowdmg E.-12
edacational cutreach, specialized workforce courses, and traming
through Virginia's Community College System (VCCS) and other
Virgmia Space Grant Consortium (W 3GC) member utiversities,
faculty development, and inkages to MASA and other geospatial
resources for data and programs. A key component of this program 13
its participation with Virginia extension agents, through Agriculture and
Matural Eesource programs and 4-H Touth Educational initiatives, to
support the dissemination of mformation, tramng, and application
development at the grassroots level

CHECK IT

GPS Utility: User Guide and Handbook
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Using Google Earth

48



Terrain Navigator

A User Guide for Natural Resource Managers

Prepared by: The Virginia Geospatial Extension Program

Overview ;
Terrain Navigator was MAPTECHH’
developed by MapTech. Terrain Navigator (standard
edition) is an easy-to-use mapping software that
allows you to manage and manipulate your
topographic maps and GPS information.

While there are a number of features included in
Terrain Navigator software, some of the functions
most applicable to average users include the
following;

+ Terrain Navigator can be used to find locations
quickly and view and print topographic maps in
2D and 3D.

+ Map datum and coordinates can be specified in a
number of formats including UTM and Lat/Long.

+ This software package can transfer GPS data (i.e.
waypoints, routes, etc.) between a GPS receiver
and a PC.

+ Points, labels and routes can be added to
topographic maps.

+ Terrain Navigator can be used to for basic
measurements such as distances, areas and
elevation profiles.

Terrain Navigator has some very good mapping
capabilities. This provides you with confidence that
the data that you have collected with your GPS
“looks correct” on topographic maps. Also it can
help in determining imprecise GPS points that were
collected. Terrain Navigator works with a variety of
GPS receivers. This guide is written to support the
Garmin Legend GPS receiver. Most Garmin GPS

receivers will follow the same protocols. If you are
using a different GPS receiver, then refer to the
Terrain Navigator documentation, or contact the
Virginia Geospatial Extension Program.

Before Using Terrain Navigator
"The instructions in this handbook assume the following:

1. You have already installed Terrain Navigator
software on your computer.

2. You have already collected GPS Data (i.e.
waypoints, routes, tracks, etc.), and have stored
the GPS data on your GPS receiver (if not, refer
to The Garmin Etrex Legend: An Introductory
Handbook for Extension Agents for additional
information and instructions. The Garmin
handbook has been prepared by the Virginia
Geospatial Extension Program. This customized
Garmin handbook is also available on-line:

http://www.cnr.vt.edu/gep/tools.html

Table of Contents
Opening Maps & Searching..................... 2
Tools for Viewing Maps...........coccoeuie. 3-4
PritneMaps o e 5
s R R 5-6
Working with your GPS..........cc.ccoen. 6-8
Layers (Markers, Tracks, etc.) ........... 8-9
Measuring Tools ......cccceveveivicveennenn. 9-10

a_'cuspalial
xtension

The Virginia
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Let’s Get Started -Opening Maps

1. Start Terrain Navigator by selecting it from the
Program list on your computer (Figure 1)

E3, Terrain Navigator

* i) Google Earth »

, [ RoxioEasy CD Creator5  »
1953, Burn CD & DYDs with Rosia

2 Documents

-~ Settings

) CNRGarmin
i0f) UsaPhotoMaps

= ,:_) Search » i) GPS Utility »
T) Screen Recorder k

a @
o @) Helo and Support ) Microsoft Visusl Basic 6.0 »
'g s L fm Microsoft Web Publishing 3
© ) Divi £
= E:r] Shut Down. .. 0 Paperport ?
1]
»

2. When you open Terrain Navigator, the Map Se-
lectorappears. You can also open the Map Se-
lector by clicking File > Open or by slecting the
Map Selector button on the tool bar.

=

The Map Selector will display an overview of
the state of Virginia, the grid shows the area cov-
ered by each map. Terrain Navigator opens
maps from the CDs provided with the package,
and does not store maps on your computer. For
this reason to you must insert one of the four
“USGS Topographic Series™ CDs for Virginia.
Itis important that you insert the correct CD for
your county or area. Under the “Coverage™ pull
down memi select CD, this will show the avaliable
maps forthe inserted CD.

Open Map - Blue Ridge Highlands/Southwes

Coverage IED 'i l:DLitIary,..l

Map Tupe |1:24.000/25000 = | ¥ Seamless

tap Hame [BLACKSBURG

Ref Code |37080-B4-TF-024

3. Selecta map scale
Under the “Map Type” pull downmenu you are given
two choices of scale:

1:24,000/25,000 - The most commonly used be-
cause they provide good detail for hiking, hunt-

ing, etc.

1:100,000 - These maps don’t provide much detail,
butthey cover large areas and providea good
landscape view.

You can always change your map scaleanytime dur-
ing a project by using the map scale button on
the tool bar.

1:24,0007T |
4. Opening Maps

Using the “Map Name” drop down menu you can
select maps by name. When youselectaname ofa
map thea square on the grid will become highlighted
indicating the location of the map. When you are
sure of your map name press “Open.” Another way
to open a map is to double click on the map grid.

Searching

Maptech software has a “Find” feature whichis an
excelent tool to search for and quickly locate a par-
ticular area. When you havea map open. click on
the“Find” menu and select “City/Town.”

Navigator - Blue Ridge Highlands/Sout
F0GN Tools Layers GPS  Adjacent  ‘Window

City i Town..,

Tip Code...
Coordinates. ..

1 Search all Placenames... Chrl+F 1
| Browse Category L

Ctri4+B
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Using the Find CitwTown feature 1s ample, justtypeinthename W Ramar g @
of the town vou wish tofind and select from the avalable op-
tiens in the list bel ow. Ifthe dty name s commen yvou may select Haage: [t ]
tolimityour search to the CD currently inthe dnveifvouknow [Blazksturg
youwill be cearchinginthatregion Teopen amap of this area e =

wou cat cliclk the botterm “Eeplace Active™ or just double dick Celhel [Soingd=] i
; . ; ] . Eevzlt Haiahls [Salzm]

onthe name of the citytown you wish to wiew this will close Esvzrly Haights arth

whatever map vou had been wiewing and open the new map. E:;:I”ytlfe'f:'hﬂ:"“t;']

You openthe mapin anew window by clicking the button ™ Open Ei;l tlil |

22 - . IJLare

Another”™ The opened map will have ared circle around the Fii Brek

: Lig S:on= Gep

town of city selected. E e

Eichleaf

Eininglian

Eizwe

Elzclbeiry

Elzckey

Elzckfard

L I=cklick.

E lacksburc |H

ol &+ Curert GO £ Hazraz 18

heplace Actye Lacel

DFEH Bnolker 1 HE'!:I I

TheFindmenuis an excellent tool and can used to findlocations in many other ways Another great option
1sthe " Zip Code” option onthe “Find” pull downmenu. This feature works very much like the find City/
Town option except vou can searchusing zip codes. Thefindfeature alse is great for finding boolom arkes,
waypoints, tracks, routes and labelsthat will be dizcuzsed in future sections.

Viewing MMapsin 2D
Thiz section will introduce them ajor toolsneedto navigate topographical maps in 2D

_@j The drag toolis the best tool form owing arcundthe topo maps: Tousethis tool just click (hold)

! and dragthemap on the screen. Another goodfeature of the drag tool 1zt changes to ascrolling

Arrow when vouhol dthe tool at the edge of the map (this feature worles on altn ost all cursor tools). After
the dragtool changesto a scrolling arrow just click and the map will scroll in the direction of the arrow.

Map O verview

The Map Cverview feature 1s located onthe sidetool bar, it athumbnail image of the
tnapthat vou're wiewing. The blue bex represents the area of the map you are currently
viewing. Thisfeatureis muchlikethe dragtool, vou can click (hold) onthe box and
tnove itto anew location of you can click on an area of the map to re-centerthe map. By
' clicking en theblack arrow pointing to the map overiew it will openup a window with a
A ] large version of the map overview,
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State O verview

Thisfeature gives the general location of the map vou are viewing wath thelocat on of
thered dot. Ifvouclick on the black arrow pointing to the State overview, this wall
. 1 openup the Open Map” window dizcussed in previous sections.

.1 Centering Tool

'@ Thiztool can befound onthe tool bar To usethis tool justleft click onthe map, andthe map
will be re-center around the point vou have just selected. Alsowith this tool and most others asyou use
the mouse tom ove your tool the coordinates and elevation will be displayed on the tool bar

[0z7°22 0z.04" N [080° 44 33.64" w2261 ft

Compass Control
L This tool prow des vet another way tomowe the viewing screen. Touse thistool just
& }14@’ click on the compass direction you wish the mapto scroll. Forexampleif yvouwantto
Y wview amap section to thenorth click on thenerth arrow on the compass.

Zoom In /Out
1+ When Terrain Navigator isfirst open the scale will 101 or the actual scale of the map, This
programm offers four different zoom levels 1:4, 1:2, 1:1and 2: 1, where 1:4(25% of actual scale) 1z
the masmmum outward wiew and 2.1 (20090 of actual scale)is the masmmuminward zoom level. Justusethe
“Zoot level” on thetoolbarto select the zoom level desired.

Don’tforgetthatthere are al so two diff erent map scales 1: 24,000 (detaled wiew) and 1: 100,000 The
four zoom levels are available on each of the different scale maps. fyoufindthatyou
1240007 | cannot oot it to the desiredlevel | change the map scale from 1: 100,000 to 1: 24 000
st mightselve the problem.
Terrain Navigator provides four zoom levels for viewing maps. To zoom select the

R Zoom In or Zoom Cuttool, then click on the map. The map will center

Zoarm Cut g i ; g4 : .
. automatically enthe pointyou clicked Another optionistorightclick en g
Find » poIPS)
Tool vy | themap and select Zoomn Inor Zoom Outfrom the menu that appears,
Dpen Map... Buukmarks Fin “uds Lavere P
CvErview. ., § o Sl H
Prirk. .. = trgleRan s
sisric: Eookmarks are usedto sawe specific locations soyoucan § .,
1 sendLink... return to them later athe samezoom level and map scale. < ¥ 22
| Close E‘o sayea bookmark select "B ool ark this View™ on the P N—
Help View” pull down menu and enter a name for your ©
bookmark. To find yourboolun arl use the find feature, | 1ovrwshin..
¥ !
“Find” menuthen select“Bookmark™ (mentionedin more e
o B 1 T R
detail in aprevious section), i
S Leval L
Fep Szl L4
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Printing Maps

To the map you are viewing select the “File” menu and select “Print.” This will display a map that you
are about to print. Ablue box (similarto the map overview) will display the areato be printed. This box
can be moved (dragged) or centered before you print. If there is no blue box present the whole map as
seenwill be printed. There are many options provided on the right side of the print window.

'The size can be changed, this will essentially change the zoom level of the printed map and the size of the
printing area. The size can be adjusted using the scale or percent, “%” is the default. Adjustingthe “%6™
will adjust the percent of the actual scale. Simply a large percent like 200% will zoom into great detail
and a small percent like 10% will display a larger area but in less detail. As the scale is adjusted the size
of the blue box will change indicating the area that will be printed. The scale limits are 25%to 1000%.

Quality - The quality of the print can be using the “Quality” pull down menu. All options are expressed
in dpi (dots per square inch), the higher the dpi the higher quality of the printing. Quality can also be set
by clicking the “Setup” button.

Weight — This refers to the amount or density
of ink used in printing.

s Copies: ]1 3:

 Siee [Scale v 1:[36000

Summary — when this option is checked, a
box will be included at the base of the map
including the USGS map name. date, scale (1
inch = x feet), coordinates, and caption.

* Quaity: [300 dpi -]
| weight [Medium ~l
" Piint Dptions

I ¥ Summary Margins... |
1 Caption

~ |Swift Fun Gap

Layers - Layers are markers, routes, tracks
and can be included on your printout when
this box is checked. The pull down menuto
the side is to choose the size (Small, Medium
or Large) at which the layers will be displayed.
The Layer Information check box will provide
sheet printed in addition to your map that
includes data about the layers.

|7 W Lavers: ‘m
¥ Laver Information
™ Rulers IV with Gridiines
W Nothamow W withLines
W 1"Ticks ¥ Seale Bar

| oK l Cancell

1 By I} Ll Sep.. | Hep |

Other map options include Gridlines, Scale
Bar, North Arrow all good features for reading
and interpreting maps. To Add these features
just click on the checkbox next to the label.

3-D View
¥ Terrain Navigator features a 3-D View which provides an additional way to view the shape of the

landscape. To use this feature click on the 3-D button on the main tool bar which will display a 3-D
view of'the terrain.

Terrain Noseator: User (huide and Handbook

53



Zooming In/Out (3-D) - The controls differ from the 2-D view. To zoom in or out, click
on the arrows on the side toolbar. The direction listed just above these arrows (in this case
“N")identifies the direction you are looking at the map.

Raising / Lowering the Viewpoint - This feature changes the height at which you are
viewing the 3-D map. To adjust the viewpoint click and hold on the lever than drag itup or
down. The elevation tool can be found on the side toolbar. The higher you drag the level the
farther you will be from the map.

Rotation - The rotation tool lets changes the viewing angle of the map. The right and left
arrows will spin the view around your centered point, thus giving the illusion that your
rotating around that point. The up and down arrows change the view angle from by raising
and lowering the view point, basically the same thing as the Viewpoint feature just above it.

Using the Cursor - The cursor can be used to change the view as well. Just click and hold on the map
and drag to change the view. Using the cursor you can rotate and tilt the 3-D map.

shar. Height Exaggeration Buttons - These buttons simply exaggerate the height of the terrain in 3-
D display. The up arrow increases the height of mountains and hills and the down arrow shrinks them.
These tools are found at the bottom of the side tool bar.

;il‘ Recording a 3-D Rotation Video Clip - This feature allows you to make arecording of the 3-D
rotation around a center point. To use this feature just select the video tool at the bottom of the side tool
bar or select “File” menu >"Export” > “Rotation Video Clip.”” This feature can also be used to make
videos of routes in which case select “Route Video Clip.”” Save this clip and click ok. Note the Route
Video clip has additional optional settings that can be changed. The clip will only take a few seconds to
be produced and can be opened using windows media player.

¢ 3-D Glasses View - You can view your 3-D map using the glasses provided with Terrain Navigator.

Just click this button and it will take you to the 3-D glasses view. To exit the 3-D glasses view just left
click on the mouse again. Note rotation of the map is not possible in 3-D glasses view.

Integrating Terrain Navigator with you Global Positioning System
Terrain Navigator can be used as a software application to download waypoints, tracks and routes from
your GPS receiver to the PC. These features can then be integrated with (ontop of) Terrain Naviagator’s

mapping capabilities.

Configure Your GPS
Terrain Navigator software offers a way to setup your GPS automatically, using GPS Setup Wizard. This
feature is offered during the initial software setup. However if you skipped this step or want to add a new

Terrain Noseator: User (huide and Handbook
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"GPS you can run the feature by clicking on the "GPS pull down menu then selecting “"GPS Setup Wizard.

The GPS Setup Wizard does require that you answer the questions on each screen. When the Wizard is
complete, Terrain Navigator will recognize and communicate with your GPS unit.

Note if you are unable to configure your GPS using the GPS Setup Wizard your GPS can be configured
manually by selecting “Setup” from the “GPS” pull down menu. For more assistance with this feature
consult Terrain Navigator’s help section.

Receiving data from your GPS

Using Terrain Navigator waypoints, tracks and routes can be downloaded from your GPS to
topographical maps. Before you begin make sure the GPS receiver is connected to the computer and
turned on. To receive data from your

Receive Track Logs...

GPS click onthe “GPS”pulldownmenu B8 - -+ Window Help

then select “Receive i‘r.on} GPS” apd | sendtoares » = 1400000T 1.4 =
choose atype of data by clicking “Receive i Receive from GPS Receive Waypoints. .,
Waypoints/Track Logs/Routes. ‘ &S Tracking N Receive Routes...

Terrain Navigator will create a list of all

data points that are on your GPS, these points will be displayed in a new
window called “Received Waypoints/Track Logs/Routes.” To load points

into Terrain Navigator the data must be selected from the list. Note to select
more than one data point hold down the control key when using the mouse. | ot
When you selected the data you wish to download press the OK button. A |[om
message box will appear identifying the number of data points received. e

After the data points are received from the GPS they will be displayed onthe |4
map. Inthis program GPS data is know as “Layers” and waypoints are also
referred to as “Markers.” Layers can be view by clicking on the “Layers™ pull
down menu and selecting the type of data you are interested in (markers,
tracks, routes). Layers can be turned off and on by clicking on the “View™
pull down menu and selecting “Layer Visibility™

Sending data to your GPS

Avery valuable feature of Terrain Navigator is that you can transfer data or Layers from your computer
to your GPS. This program lets you send all Layers (Markers. Tracks. and Routes) directly to your
GPS so you can find these features in the field. Before you start this process make sure you have your
GPS unit turned on and connected to your computer. Sending is much like receiving data, just click on
the “GPS” pull down menu, select “Send to GPS™then choose what type of layer you wish to send you
GPS by clicking “Send Markers/Tracks/Routes” A box will appear with all the possible points that can
be sent to the GPS. Select the points you wish send, use the control key to select more than one point.
When you have finished your selection click the send button. The data should appear in you GPS as
waypoints, tracks. orroutes.

Terrain Noseator: User (huide and Handbook
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GRS REtelEl==; ind I
G PS Real Time Tracking Window Help

This feature is designed for use in a moving Fd e * & 1240007 1
wehicle, asittnonitors yourmovement on the map, FopckCasT oo : Vi i—
Using thisfeature you can recordy our movements (5F'5 Tracking Start Tracking
and saveitas atrack Touse thisfeature your Find GPS Lacatian Reened: Thack: .
3PS unit should be pluggedin and turned on. Place Marker st GPS Position  Ctrl+a e
Click on the GPE pull down menu and select s |
“(3PE Tracking” then select* Start Tracking” or | Tracking Preference
to record your actions while tracking select
“Record Tracking ™ "When your GPSunit receives
enough satellites Terrain Navigator will opena | o [GPS T-acking 7|
map marking yourlocation on with atracking -
Changing tracking Preferences Position leon
Symkol m " Cpag.e Synbal
Tsing this feature you can change how Terrain S [Smel =] @ Cutine Jnly
Nawigatar tracks your position. Tousethis feature oy s
click on the “GPS” pull down menu and select s ]_]' A
“3PE Tracking” then “Tracking Preferences.” Trackirg
Hereyoucan change theicon displayed size and Updaeereny: 1 Sesend =
other visnal features. Thetime interval between :
tracking points maybe changed, which may be aiat
im portant depending on your speed. £&lso screen E::E;eir::fc o 7 iﬁieﬁ dafg;zemwer

teatures can be changed. .
o Re-zenter waen icon
neds edge

Creating L ayers (Markers/ Tracks Routes)
Creating layersis simple and can be inwvaluable
for finding your way in new terrain because you

cat load thesefeatures toyour GP3. ﬁ

Markers 4

To create new markers you canuse the marker tool onthetoptool bar or click on the “Tools” pull down
menu and select “Markers.” Markers can be usedtoindicate aplace of
interest and can be loaded on to your GFS as Waypoints. Becauseitis

much easier to name andlabel points in Terrain Navigator than on your .= el ﬂi;p _\‘_
3P this 15 avaluable tool. When the marker tool s selected, markers
should be created on the map where you left click. .,
W — e
Tochange the text of the marker, justleft click on the text, this will give
you the option to change the markername. If you wish to changemore . : -
4 . 2 . ST - e q-":--.—‘ .».—'::vrd‘
features or add comments right elick on the marker and select edit. Using tj_ s G 4
the right click menu you can also get information, hidethe marker, and = EEER
deletethe marker and perform other tasks. ) Informtin. .
{ Hide
%i Delete .
= Lack
“‘: Send ta GPS (
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To move Markers you must be using the “Marker tool.” Hold the Cursor over the marker tool until the
cursor icon changes to a maker/hand tool. At this point you can hold click and drag the maker to a new
location

Tracks and Routes ;] /

To add these features you must be using the Track
or Route tools with can be found on the top tool
bar or on the “Tools” pull down menu. Routes
connect a series of waypoints where as tracks
are just lines without points in between. Both
can be loaded on to your GPS unit. To create
these features just click on the map using the
Track or Route tool to begin your line. Additional
points or clicks should be added to change the direction of the line. When the Track or Route is finished,
right click and select “Finish Track/Route” from the cursor menu. Editing and adding text and information
can be done in the same way markers are edited. Tracks/Routes can be added to after completed by
right clicking (using the track or route tool) and selecting append route/track. They can also be closed or
looped by selecting “Toggle Route Loop” from the right click menu.

Measuring Tools

Distance can be calculated by using one of two measuring tools. Use the Distance tool w4 for straight-
line measurements. Terrain Navigator will provide the length and bearing, and elevation. The other distance
tool e provides information for curved lines and measurements. Select one of the distance tools and
choose at least points on the map to calculate distance. To delete the last segment drew use the backspace
key one your keyboard. Hold down the control key if'you need to drag the map. To create curved lines
click and hold the cursor. To get information such as distance about the segment right click on the line and
select “Information” from the menu. The right click menu also

provides other tools such as option to covert to atrack orroute. To erase all of the line segments right

click on the line and select “Clear” or use the Delete Tool. X

Profile po]:

Another option from the right click cursor [ 1
menu (using Distance. Tracks or Routes) ‘@1 ema|

is the “Profile” feature, which canalsobe |~ | =™

found on the top tool bar. This showsthe |+ 5™

elevation and terrain crossed by the route :2

or distance line. This feature can also be ey W ey ]
found in the same way for tracks and |7 ° Mites ¢

routes. ']'1113 featufe iS Very Simlla.rto the Total distance: 7 miles. 1968 feet  Climbing: 134 leel Latude 038" D& DE77T" N

G ef izl T miles, TS58 [eet EFECWIE'; -} 3? fotu El .l A 101?‘2 5&;2281 g
I3 - — - - 4 &l S ]
“Line of Sight Tool” ] which displays | "™ M T G M0  Grede 11

the profile with a line of visibility. e T L
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Measuring Area

Thisfeature can beused only ifthe line islooped or forms an enclosure. To obtain the area information
justright click onthe line and select “information.” Area information isalso collectedfortoggled routes
under the information feature.

- e

] ¥ .
i ‘“’M_ﬁ-ﬁ Distance Information

Start: 038" 09 07.35" N 078°56'53.19" %
Start elewation: 14E7 feet
End: 038° 05 07.35" N 078" BE'53.19" %W
Etnd elewation: 1467 feet

Projected Distance: 21083 feet.

E42 meters,

. ™ ;
~ Projected drea: 205690 20 feet
.Algguéla_ | £.558 .
Memo jaf Lt
i 0.026 =q. kilometers
' Options
=3 Profils... | =» Raoute. . I = Track... I

?r;: Clear | Ennlinue‘ Help |

Changing Datum

Basically datum is a way of calculating the location of the earth’s center. The earth’s center isused asa
point for establishing coordinate locations on the earth’s surface. There are three forms of datum used by
Terrain Navigator. This becomes important when transferring points from your GPS because, the datum

mustmatch. To change the datum click on the “File” pull down menu select‘Preferences” then select
“General”

Preferences [5(]
Z8 View Find Tools Lavers GPS  Adiacent  Window Categary: 1General _:J
Open Map... Chrl+0 .
Change CD... Ctrl+5 [~ Map Display Caritrals
Map InFormatian. .. Coordinates: |[IEEY - ¥ Show Taolbar
- ¥ Ghaw Compass Dar
Print... Ctrl+P Datum 1WGS 84 '] W Show Hen | ine
Quick Print Ct+Q et rT'ue—L] ¥ Show GFS Line
Prink Setup... i, — ¥ Show Tooltips
eigl acal - ~
Send Map. . I | | W Zoom + Scale
Send Link... - Scrolling - Control Size — [~ Layers
M‘.a.ptech Ma.pServer. o I~ Live Sciall i Sinnall ™ Alla " Delete A1
Tt b & Coge Anow Large
Export 3
Copy Maps to Hard Drive..,
Mew Map CD Setup...
Preferencesi..
Elo.tse Active Map GF'S Setup o | Help
2 GPS Trarkinn
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For additional updates and information about this digital resource, contact the
Virginia Geospatial Extension Program:

The Virginia Geospatial Extension Program
Virginia Tech
319 Cheatham Hall
Mailcode 0324
Blacksburg, VA 24061

John McGee
Virginia Geosptial Extension Specialist
(540) 231-2428
meg@vtedu
http://www.cnr.vt.edu/gep

Acknowledgements: Luke Petre
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Converting Coordinates

Latitude and longitude coordinates can be presented in a variety of formats.
Converting from one format to another mostly involves dividing or multiplying by
60, which is the number of minutes in a degree, and seconds in a minute. GPS
units and most software programs can be set to display the following position
formats:

DMS degrees:minutes:seconds

DM (DM.m) degrees:minutes

DD (D.d) decimal degrees

Where D=Degrees
M=Minutes
S=Seconds
.m=decimal minutes
.s=decimal seconds

To convert from DD to DMS:
Starting coordinate: 121.135°
The whole units of degrees will remain the same (121°).
Multiply the decimal by 60 (0.135 * 60 = 8.1).
The whole number becomes the minutes (8').
The decimal can remain as a decimal minutes (.m), or multiply by 60 to
become seconds (6") (0.1 * 60 = 6).
Result: 121°8'6”

To convert from DMS to DMM:
Starting coordinate: 121°8'6”
Divide seconds by 60 (6/60=0.1)
Add this decimal to the minutes (8+0.1=8.1)
Result: 121°8.1°

To convert from DM to DD:
Starting coordinate: 121°8.1’
Divide minutes by 60 (8.1/60=0.135)
Result: 121.135°

Information sources:
http://geography.about.com/library/howto/htdegrees.htm
www.gypsymoth.ento.vt.edu/sts97/htmls/dms.html
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Common GPS Terms

Accuracy — A measure of how close an estimate of a GPS position is to the true
location.

Azimuth — The compass direction from a position to a destination expressed as an
angular measure from north and measured clockwise. Most commonly expressed as 0°
— 360° degrees measured clockwise. GPS units use azimuth to express direction.

Bearing — The compass direction expressed as a measurement from a given quadrant,
such as North 36° East. The angular measure (36 in this case) will reference the acute
(less than 90) angel from the North or South meridian as measured to the East or West.
Bearings will need to converted to azimuth for use in the GPS unit.

Coordinate Systems — Such as latitude/longitude, represent your position on the earth
to a flat surface like a sale map.

Course — The compass direction you are trying to follow from your starting point to the
point you are trying to reach.

Course Over Ground — see Track

Declination Setting - GPS units can be adjusted to the amount of magnetic declination
in the area of use.

Differential GPS (DGPS) - An extension of the GPS system that uses land-based radio
beacons to transmit position corrections to GPS receivers. DGPS reduces the effect of
selective availability, propagation delay, etc. and can improve position accuracy to better
than 10 meters.

Direction — The direction between two locations is usually called a bearing, azimuth, or
course.

Error — Measurement of horizontal position error in feet or meters based on a variety of
factors including Dilution of Precision (DOP) and satellite signal quality.

GOTO - The selected point you wish to travel to or find. It may be a position fix or part of
a route or track.

Heading - The direction in which you or your vehicle are moving. For boat or airplane
operations, this may differ from actual Course Over Ground (COG) due to winds,
currents, etc.

Latitude - A position's distance north or south of the equator, measured by degrees from
zero to 90. One minute of latitude equals one nautical mile.

Location — The actual physical place you occupy. The difference between a position fix
and location is that a location is where you really are and a position fix is where a GPS
unit says you are.

Longitude - The distance east or west of the prime meridian (measured in degrees).
The prime meridian runs from the North Pole to the South Pole, through Greenwich,
England.
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Magnetic Declination — The difference between true north and magnetic north at a
specific location.

Navigation - The act of determining the course or heading of movement. This
movement could be for a plane, ship, automobile, person on foot, or any other similar
means.

NAVSTAR - The official U.S. Government name given to the GPS satellite system.
NAVSTAR is an acronym for Navigation Satellite Timing and Ranging.

Position fix - The GPS receiver's computed position coordinates.

Precision — Measure of the “repeatability” of the data. Taking repeated readings from a
point will improve the precision of the sample mean.

Route - A group of waypoints entered into the GPS receiver in the sequence you desire
to navigate them.

Track - Your current direction of travel relative to a ground position (same as Course
Over Ground).

Trilateration — Mathmatical technique used by GPS navigators to determine user
position, speed and elevation. The GPS unit constantly receives and analyzes radio
signals from GPS satellites, calculating precise distance to each satellite. Four satellites
are generally needed to determine an accurate elevation and distance.

Waypoint/Landmark - Waypoints are locations or landmarks worth recording and
storing in your GPS. These are locations you may later want to return to or avoid. They
may be check points on a route or significant ground features such as a campsite, the
truck, a cultural resource, or a favorite fishing spot). Waypoints may be defined and
stored in the unit manually by taking coordinates for the waypoint from a map or other
reference. This can be done before ever leaving home. Or more usually, waypoints may
be entered directly by taking a reading with the unit at the location itself, giving it a name,
and then saving the point.

Wide Area Augmentation System (WAAS) - A system of satellites and ground stations
operated by the Federal Aviation Authority that provide GPS signal corrections for better
position accuracy for airplanes. WAAS consists of approximately 25 ground reference
stations positioned across the United States that monitor GPS satellite data. Two master
stations, located on either coast, collect data from the reference stations and create a
GPS correction message. A WAAS-capable receiver can be adapted to ground use and
give you a position accuracy of better than three meters, 95 percent of the time. It is only
accessed if you are in the open, not in the forest.

Definitions courtesy of Garmin International, Inc.
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GPS Hardware and Software Resource List

Hardware: GPS Receivers (2006 prices)
Garmin: www.garmin.com

High-end Mid-priced Low-end

Unit: GPSMap 76Cx GPSMAP 76 eTrex Legend

Cost: $535.70 $199.99 $160.70
Magellan: www.magellangps.com

High-end Mid-priced Low-end

Unit: eXplorist XL eXplorist 500 eXplorist 200

Cost: $399.99 $199.99 $149.99
Lowrance: www.lowrance.com

High end Mid-priced Low-end

Unit: iFinder Hunt Color Plus  iFinder H20 Plus  iFinder H20

Cost: $449.95 $249.95 $165.95

Prices listed are recommended list price from manufacturer website. Most units
can be found for a lower price at various stores and online, such as
www.amazon.com, www.tigergps.com, and www.thegpsstore.com.

Software

Terrain Navigator by Maptech: www.maptech.com

Cost: $99.95 per state.

Features: USGS topographic maps; 2-D and 3-D maps; upload and download
routes, tracks, and waypoints; shows profiles of elevation over a route;
personalize, then print maps showing your routes and waypoints. By purchasing
Terrain Navigator Pro, you can access aerial photographs.

Mapsource TOPO USA 2008 DVD by Garmin: http://gpsnow.com/gmms.htm
Cost: $80 - $120, depending on program

Features: view color maps; create waypoints, routes, and tracks, and transfer
them between your GPS unit and computer. Send detailed maps from the
computer to your GPS unit for maps that show minor roads and points of interest.

Expert GPS: www.expertgps.com

Cost: $59.95

Features: exchange data with Excel, Topo, Terrain Navigator and others;
connects your GPS to internet mapping and information sites giving access to
street maps, weather forecasts, and attractions.
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Topo USA 6.0 National by DeLorme: delorme.com

Cost: $99.95

Features: 2-D and 3-D maps, profiles show elevation gains between points, draw
on maps, measure linear distances, embed photos and URLs to maps, link digital
photos to a GPS log to show where the picture was taken.

USAPhotoMaps by JDMCox Software: www.jdmcox.com

Cost: free

Features: downloads USGS aerial photo and topographical map data from
Microsoft's free TerraServer Web site, saves it on your hard drive, and creates
maps with GPS accuracy. You can go to any address, landmark, etc. and view its
photo or topographical map. Add waypoints, routes, and text; transfer to and from
your GPS unit.

Easy GPS: www.easygps.com

Cost: free

Features: upload and download routes and waypoints, create routes. This
program is very basic, but very easy to use. You can change waypoint symbols,
view and print simple maps of your routes and waypoints, and enter new
coordinates. It does not show maps or terrain features.

GPS Utility: www.gpsu.co.uk

Cost: free

Features: transfer data to/from a GPS receiver and store the data in PC files in
one of several text formats. The program converts between different map datums
and many coordinate formats. Route and track statistics are available and can be
transferred into other programs for analysis (i.e. spreadsheet programs).

Google Earth: http://earth.google.com

Cost: free

Features: lets you fly anywhere on Earth to view current color satellite imagery,
maps, terrain, and 3D buildings. You type in an address and the program will
take you to that location. You can download GPS points onto google earth maps
from a GPS unit. You can also create waypoints on google earth maps that can
be saved as a [****.kml] file and then transferred to GPSUtility and then uploaded
to the GPS unit.
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Web-Based Resources

Information about GPS

http://gps.faa.gov/gpsbasics/index.htm
Information from the FAA about GPS basics, how WAAS works, and much more.

http://pnt.gov/101

Information about GPS, national and international augmentation systems, and
links to other government-based GPS resources from the National Space-Based
Positioning, Navigation, and Timing (PNT) Executive Committee.

Mapping/GIS Resources

www.mdmerlin.net
Create free custom maps of locations in Maryland showing property lines,
wetlands, roads, aerial photos, and more.

http://seamless.usgs.gov

U.S. Geological Survey (USGS) and the EROS Data Center (EDC) provide
geospatial data through The National Map. View and download many geospatial
data layers, such as National Elevation Dataset, National Land Cover Dataset,
high resolution orthoimagery, and hydrography.

http://sdatcert3.resiusa.org/rp_rewrite
The Maryland Department of Assessments and Taxation Real Property Data
Search offers information on property sales and ownership.

http://websoilsurvey.nrcs.usda.gov/app
Web soil surveys provide soil data via overlays on aerial photos.

Additional Resources

www.naturalresources.umd.edu/GPS.cfm

The beginner and advanced GPS training materials from Maryland Cooperative
Extension are available online, along with links to software programs and
materials from other sources.
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Merlin Online

Merlin Online was developed by Maryland Department of Natural Resources. It is
available for free use at www.mdmerlin.net. Merlin Online is an electronic atlas
that allows a user to produce a custom "map" for any location in Maryland. The
map can include any of the available layer data, such as property information,
wetland delineation, soils, roads, USGS topo maps, and aerial photographs.

An internet connection is required. If you have a dial-up connection, it may take a
long time to load parts of the program. Before trying to use Merlin Online, be sure
your computer has a recent version of Internet Explorer or Netscape, and enable
Java or Microsoft Virtual Machine.
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