G.P.S. Trall Mapping 101

A Guide to Using Your Handheld G.P.S. to Create Great
Trail Maps.




G.P.S. Trail Mapping 101
Part | T Hardware

What is G.P.S.?

G.P.S. stands for Global Positioning ®yst
G.P.S. works by having a system of satellites broadcast =
a radio signal of their position in the sky that is picked uy
by consumer G.P.S. Receivers. The receiver then
translates the data received from the satellites in such a_
way that it can caldate your position here on Earth. For
the G.P.S. receiver to wo
three separate satellites in the sky. Being abseé three
satellites willget you a rough position fix only, with no
elevation data. To be able talculate elevation data, the receiver must be able to see a
fourth satellite. The best results of position and elevation data occur whearéeere
combined total of five satellites that the reegican see. There are currently about 30
satellites orliing the earth, and except for extreme circumstances, it should be easy for
the receiver to pick up five or more satellites at any given time.

For trail mapping purposes, a G.P.S. receiver with a high track storage capacity is
needed. This is not to lwenfused with map storage capaci§o, be sure to read your
owner 6s manual to find out the Mosack storage
modern receivers are capable of storing 10,000 track points, a very acceptable number for
most trail systemsAlso, for the purposes of trail mapping, a receiver must be able to be
connected to a computeia a serial or USB cable, and be able to download the data to
the computer.

It is important to note that there may be instances where a G.P.S. sighal can

blocked, interrupted, or otherwise disrupted before reaching the receiver. These
instances can include but are not limited to: tall buildings, cliffs, high walls,

extremely rocky areas, deep valleys, and heavy tree canopy (especially in
summer). There sndt a great deal a person can d
but there are measures a person can take to help reduce the disruption. The use

of High Sensitivity G.P.S. receivers, su
up weaker signals can help whardeep valley or heavy tree cover. Other

solutions include¢he use of external antennas, which can pick up to 50% more

signal over the stock inboard antenna, and mapping during times of the year when the

tree canopy isndt ¢&sand eatlylsprings Therdhareadsawblackst e f a |l |
to these solutions as welExternal antennas are only available on certain models and can

reduce battery life, and the time of year when tree canopy is the least dense is also the

time of the year when bad what sets in.

When mounting a G.P.S. receiver, there are certain factors you should consider.
You want to mount the receiver as far forward as practical, it will keep your body from
blocking any G.P.S. signals. You also want to mountitso thatitddesni nt er f er e wi

Knott County Trail Riders Page2



anything you may need to carr whereitnapbe def i ni t

hit by passing tree limbs, get covered in mud, or other such dangers. TiseHatt

there is no perfect place for mounting tkeeeiver;it just pays to use a little common

sense. A company called RAM mounts makes a good solid mount, that uses cradles
made specifically for certain brands of G.P.S. units that will hold them firmly in place

and add an extra layer of protection to it. The nice thbmgut RAM mounts is once you

have one, you can purchase other accessories such as spotlights and drink holders that
can be placed on the mount when you wonot
check with your G.P.S. receiver manufacturer foeothounting options.

Some of the most popular G.P.S. receivers on the market today for mapping
purposes are the Garmin 60 CSx and the Garmin 76 CSx. Both are tried and true
receivers thishave proven themselves over time. There are pt#rayher recerers out

now thatwork veryvell;i t i s a very competitive market.

be the most expensive G.P.S. receiver on the market, there are plenty of options out there,
and most of them will work fine.

When purchasing a new G.P.S. Biger you will want to look for the following:
e High Sensitivity Chipset (most new models have this)
o lncludes Garmin AHO Series
o0 Garmin 60C8 and 76C& Series
0 Delorme PN4O
o0 Magellan Triton Series
o Etc.
e Large Track Capacity
0 Not to be confused with Map Memorya@acity
e Ability to Download Tracks/Waypoints to a Computer
o Preferably by USB

Garmin 60CSx Delorme PN4O Magellan Triton 1500
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Part Il T Preparing for the trip.

Before going on your first mapping trip, be sure you get to
know your particdar G.P.S. unit bgoing through you

o w n emaiual, find out where all the menus are, and

learn the featuse If you aréhavingtrouble you can

always ask dters with similar receiver®r help. The best
thing to do is get out and practice, practicactice. Walk
around your yard, take some waypoints, make some tracks,
learn to navigate to points, and before long you will be an
expert.

Once familiar with your G.P.S. system, yo
on how to set up each G.P.S. reeej so the data they are collecting is all the same. It
doesndét matter here i f everyone is using a d

of data, it just pays to make sure they are collecting the right information for your
purposes. The thing®u will have to check on are:

e Position Format: Is everyone using the same format? Will it be
Latitude/Longitude, and if so will you record in decimal degrees, degrees
and decimal minutes, or degrees minutes and seconds? Or will you use
another formasuch at UTM coordinates?

e Datum: This is an easy one. Everyone should be set to the most recent
WGS84Datuml n t he off chance your receiver
use NAD 83.They are virtuallyidentical

e Distance: Another easy one, just make sweryone's G.P.S. is set to
STATUTE.

e Elevation: Should be set to feet.

e WAAS: Turn off. While WAAScan be used to help with getting a more
accurate position, for these purposes, it may cause mot@mdrance
While moving in and out through tree coward valleys, the receiver will
use more power looking for the WAAS Satellites, and can introduce other
error at times, so for trail mapping p

This next part if VERYIMPORTANT!! Before going out, make sure you
disthgui sh between a Afunod ride and a fidata col
When riding for fun you will be traveling faster, and may pass by many interesting points
t hat may be of use for you on youestta r ai | ma p
just take your time, travel slowly, and keep an eye out for points of interest, etc. Slower
travel also leads to better tracks since the G.P.S. receiver can keep a better lock on the
satellites, and has more time to record positions as you mawg alo

For each traithat you map you will need to fill out a trail inventory sheet. It will
be best if the trail inventory sheet is filled out at the end of each trail, while the trip is still
fresh in your mind. Discuss the trail as groups whilenfjilihe sheet out, you never
know when one person will have noticed something that no one else did. A trail
inventory sheet will be included at the end of this packet for review.
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Someone will need to take a digital camera with them as well. A camlekewi
useful to take photographs of trail beginnings and endings, intersections, areas that need
work, scenic areas, photostie included on websites, etc.

One of the most important things to carry with you while -
you go on a trail mapping excursion, ioes the G.P.S. receiver, is v -
a log book. You can use the logbook to document anything andgss. /4
everything. You can include trail descriptions, descriptions of V
work needing to be done, maybe you seen a new trail. It should be
used in combination with your G®. receiver to note what the
waypoints that you take along the way are (i.&/P1i1 culvert 1 on trail 23, or WP#
scenic overlook at trail 22/25 intersection). It is a good place to keep track of who was

with you on a certain date, weather conditiarsyhatever you feel may need to be in
there.

As with any trip make sure you wear appropriate safety gear such as sturdy
shoes, appropriate clothing, penyd your H
of water with you!
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Part Il I 7 Collecting G.P.S. Data

Now, i1itd06s time to get twhereaithe act ual

\{( reading of thananualand practice will help you out.

o
4 To begin mapping, you must first arrive at the beginmihtpe trail you

wish to map. Upon arrimg, turn your G.P.S. on and give it a few minutes

to obtain satellite signals. This would be a good time to get your log book out, write

down who all is on the trip, the date/time you are there, weather conditions, and any other

useful information. It wuld also be a good time to get the digital camera out and take a

picture of the beginning of the trail.

Once the G.P.S. receiver has locked on to satellites you will want to check the
satellite reception screen on your receivieemember, gu want to mke sure that you
have at least five satellites to begin with, hopefully you will have a few more than that.
The more satellites the better off you will blBome days it may not be possible to obtain
a good number of satellites, if this is the case,hase fun riding the trails and plan the
mapping excursion for another date.

At this point you will want to refer to Appendix A of this packét includes
instructions on setting up the tracks, clearing memory, and saving ti@oks. you are
ready tobegin trail mappingremember to mark the beginning of the trail as a waypoint.
Record the waypoint name and description in your log lamakon the trail inventory
sheet. Make sure track recording is turned on, @naceed oryour way around the trail.

e Ifitis alogping trail, you should mark where ytegin with a stick, rock,
or some piece of flagging you will recognize when you loop back around
to this point. For mapping purposes you will want to stop about three feet
short of where you began, thieake and ending waypoint and record the
waypoint name/description in your log book.

While traveling the trail, try to keep

This way you will get a nice consistent track. Along the way remember to take
waypoints at points of interest to the club. This could include bridges, signs, culverts,
overlooks, creek crossingsail intersectionsareas that need work, etc. Remember to
record the waypoints and descriptions in the log book as you go along. Itlveoald

good idea to take pictures at each of these areas, and notate the picture number in the
logbook as well.

Once the end of the trail is reached, take another waypoint marking the end of the
trail. Record the waypoint data in your log bodk. this point fill out the trail inventory
sheet, and discuss among each other what your thoughts about the trailwarthe
track logging feature on your G.P.S. receiver &ve the tracko your GPS receiver
Recordthe track name in your log boolklso, take pictures of the end of the trail and
record the picture number in the log book.
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From this point you may proceed to the beginning of the next trail. You will once
again want to follow the instructions for clearing out the active track memorg in th
G.P.S.as found in Appendix A Be careful not to delete tisavedrack you created
earlier.

e It may be a good idea to further distinguish whether a journey will be a
true mapping trip, or a discovery trip. A discovery trip could be
considered as anwhere the group is out looking for new trails to add to
the system. In such case, a single track for the entire day should suffice,
with only rough waypoints taken at important areas. Then later, when the
trails are ready, do a complete mapping trip.

e Due to current Colorado limitations, it is recommended not to save track
at end of each trail. Simply turn track logging to off at the end of the trail,
and back on at the beginning of the next trail. Remembering to take
waypoints and not in log book @ach point. This may pertain to certain
other models awell; refer to your manual for specifics regarding track
functionality.
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Part IV 1T Garmin MapSource

There are several mapping programs available
use these days. Mosf them are pretty good programs
to use. They range Iavels of map detail, ease of use,
and types of maps availabl&lany programs are
included with the purchase of a GPS, with extra map
upgrades availabjeisually for a small fee. Programs
shippedwith GPS units can include VantagePoint
shipped with Magellan, DeLorme Topo shipped with DeLorme units, and MapSource
shipped with Garmin unitsior this section though, we will focus on the Garmin
MapSource program. Thaecision was made since currgr@armin, at the timef this
publication is the most popular personal G.P.S. receiver sold, and the MapSource
program generallgomes with all new Garmin units sold

With most Garmindéds, wusually you wonoét get
base map ith the initial purchase. You can purchase more specific maps such as
MapSourceTopo for anadditional fee (around $70 td@0). You can also find free
maps online that other users have created online, mostly for Garmin units, that can be
loaded into youMapSource program and if your G.P.S. receiver supports it, on to your
receiver as well. The best website | have found so fatps/www.gpsfiledepot.com
which has many detailed maps available for download! tla@ best part is that most of
them are FREE. | do recommend a fast internet connection if you choose this route since
many of these files can be rather large in size.

Before downloading information from the G.P.S. receiver into MapSource, it is
important to make sure you have the right settings selected. Mainly, you want it to match
the settings that you set the G.P.S. receiver to in an earlier section of this booklet. In
MapSource, go to EdA Preferences. Once Preferences is selected go to titierpos
tab. Once there, just make sure that the Grid data matches the position format you
selected for the G.P.S. receiver earlier (i.e. Lat./Long. or UTM), and that Datum is set to
WGS 84. Then select ok.

Downloading is fairly simple. To downloadtdanto MapSource:
e Connect the G.P.S. receiver to computer and turn receiver on
Start MapSource
Select Transfer, and then Receive from Device
Select the Waypoints and Tracks boxes
Click OK

You can view the tracks you just downloadedchbgking the Trackgab on the
left of the screen. Right click on the downloaded track you wish to view, then select
show on screen. You can view Waypoints in a similar fashion, just use the waypoints tab
instead of the tracks tab.
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Now, save the originalnedited dathy going to File and Save A<lace into a
folder that is easy to remember. Save the file using a naming convention decided on the
club. The important thing to remember is include at the end of the file name that the file
i's Aunedi t ed o redoalsdisave thefile in thBl@RSd&xckange Format
Lo gpX. For exampl e, I may want to save my f
Sy s t, andname itJEGlateaaw.gpx, that way | place it in folder with the trail name,
the file has my initials, the ¢l and that it is theneditedversion.

If the group/club has a designated person to take care of trail mapping, then
submit the fie to that person. You will alszeed to submit log books and trail/entory
to that person as wellCopies of everythig should alsde kept in a central locatioso
back ups are available to be found if ever needed.

e Refer to Appendix B for step by step instructions with helpful images.
¢ Includes references for MapSource and VantagePoint.
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Appendix A.

Garmin eTrex Series:
Track Setup:

Main Henu » Track Log ¢ On @off| | LCERETRET
%) | 0% | |
00.0 ; M| Clear || | |Record Method
Trip Comp.  Mark (SavE| ITraeRaeE| | (|Avto =
Interval
P, Saved Tracks
Q < 15-AUG-09 Normal
Find Style
{ -
|
U,
I
Routes Setup
)=
==
Calendar  Calculator 19 Unused
From Main Menu, selec] Select the Setup Button| Make sure Wrap When
Tracks. Full in NOT checked.
Record Method is Auto.
Interval is Normal.
Track Clear:

20 Unused

Trock Log ¢ On @ Off Track Log On @ Off
| 0% ||l 0% |
| Setup |MEDTITEM| | | Setwp | Clear |
|__Save || _TrocBock || | ||__Sove || TracBack |
Saved Tracks — Gnued Trarke
" |\Do vou really want|
to clear the
track log?
No | KT

20 Unused

To clear out previous
tracks that may beared
in G.P.S. Receiver

memory, select the clear

button.

Select Yes to really clear
the Track Log
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Track Save:

20 Unused 20 Unused

20 Unused

Track Log (@0R1( Of|Track Log ( On @0 Track Log @0n ( 0f CLCERICES
| 07 | 17 | 17 Map Pointer
4 4 4 N 57° 047
Setup || Clear Setup | Clear Setup | Clear W3 2
_ Sove | _Trocdock | Save | TrocBack | MEETTTEEN| TrocBack
Saoved Tracks Saved Traocks Saved Traocks
Do vou want
fo save the
entire frack?

2o
OVEr 200N

Select the beginning poi-
nt for the saved track.

Turn Track Log to | At end of Trail turn

On, ride entire length the
of trail.

track to off.

Select Track Save.

Select Yes to
save entie track

log.

Saved Track Track Log ¢ On @0ff
Name | 0% |
15-AUG-09 ~Sewn |
Distance |__Save || TrocBack |
L?;EI] Saved Tracks
00 oc =l 15-AUG-09
Style
| -
|
' Show On Mop
" Delete | HMop |

TracBack | 0K | 19 Unused

You can leave track
name as is, or change it
to the actually trail name
Either way denote in log
book. Select OK.

Track name will now
appear on the track
screen. After Track is
saved, follow steps to
clear track log again.
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Saving Waypoints:

Mark Waypoint
— ' w001
mgﬂ\ %) Note
Trip Comp.  [MMi3 15-AUG-09 8:50:074H

g) @ Location

Find Tracks Hugg}g?gg
Elevation
@J % . | 1213
Routes  Setup From Map Pointer
1 L1798 11.97"
Bay
Calendar  Calculator _Avg | Mop | TN
To save a waypoint, you can| On this screen you can chang
go to the main menu and symbols, enter a name, any
select Mark, or hold the notes, etc. Select OK when

Joystick down for a couple of| finished. Denote in Log book
second to bring up the same | waypoint name and
screen. description.

Garmin Colorado Track Setup:

Options Back

S Track Log
| System
0 s
Display B Record Method
"= Auto |

H Shortcuts

g Profile Change

Show On Map
L on ‘

DDDDDODDODOD
11 12 14 18 22 26 30 31 32 48 I ——
Scroll to Setup (or directly | Select Tracks Make sure Record Method

to tracks if you have it on is Auto and Interval is
your wheel menu). Normal.
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Restore Defaults
Archive Current Track

Interval
DI'Me |
Show On Map
f :

Colorado Track Sep Continued:

Do you really want
to clearthe
track log?

No

Select Options and Clear
Current Track

Options
I

Record Method
 Auto
Interval
DI'Me |
Show On Map
f :

Select Yes.

Turn Track Log to On at
beginning of trail. Turn to
Off at End of Trail. *

e Due to current Colorado limitations, it is recommended not to save track

at end of each trail. Simplyrn track logging to off at the end of the tralil,
and back on at the beginning of the next trail. Remembering to take
waypoints and not in log book at each point.

Magellan Triton 1500Track Setup (other models should be similar)

06:06 PM

c Go To

e aﬂﬂaﬂ

B 06:06 PM

A

First press the ranu button
from the map screen to bring
up the Go To/Create/View
Screen

From the View Screen select
Tracks.
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) 11:39 PM aullll

Save Track
Erase Track
Vertical Profile
Area Calculation

—___ Options

& ‘
A —

D 11:40 FM alll
DISPLAY TRACK
‘ Always 7
LOGGING MODE

Auto (Continuous) -

0K

This will bring up the Active
Track Screen. On this screer
select options.

For Track Log Options, make|
sure you have Dispy Track
set to Always, and Logging
Mode set to Auto
(Continuous) as seen above.

Once you have the unit setup
correctly, you can begin track
logging by first pressing the
center(enter) button to bring
up optionsscreen.

selectStart New Track

0 11:33 PM Ll o 11:33 PM Ll g 11:33 PM Ll
/. ! | ) VA ! | S / { | .
Create Waypoint Create Waypoint
{ E @ WARNING : l yp
Start New Track ' Stop & Save Track
Backtrack 12 Clear Active Track & Start New | paiise Track Record 12
Track?
= : Lol Info i == ‘ Backtrack
‘ Map Options | Loaal Info
3 | 1
[
’01 Set Units / P o Map Options /
A y S | A\ y A = y by |
From theoptionsscreen SelectYesdrom the Warning |hy OS €2 dzQ@dS N

Screen to begin logging your
track. Once this step is done
you are ready to begin riding
the trail you wish to map.

of the trail, you will once
again want to press the céar
(enter)button to bring up the
options menu. From here
selectStop & Save Track.
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10/14/09 06:04 pm
10/14/09 06:04 pm ||
0.000 mi |
2

Vertical Profile

When you selecBtop & Save

Tracka screen similar to the
one above will appear. On
this screen you can give the
track a unigue name, and
color if you wish To save, jus
highlight the disk icon and hit

enter (center button).
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Appendix B
Section A: Garmin MapSource Setup:
Step 1: Open MapSource to the Main Screen.

[Torous e Baa el S8 8O0 PHL=
—g 3 J y / \." ~ ’ N
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Step3: Select Proper Grid Selection and Proper Datum Selection. Grid Selection should
be decided on by club.
Preferences, m—i

| Time || Find | Transfer || Web Links || Routing |

Display Urits Fosition | File Location | Waypoint | Waypoint Categories |

Rl =t/ Lon hddd“mmmmm ] V]

Datum : |WGS 84 @

[ OK ] [ Cancel
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Section B: Downloading information into MapSource.
Step 1: Connect GPS to Computer and start MapSource.
Step 2: Selectransfer and the select Receive from Device.

Step 3: Select the Waypoints and Tracks Checkboxes and Click OK.

Knott County Trail Riders Pagel8



