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SOP 4 — Acknowledgments

Kumi Rattenbury created a “GPS Setup” SOP (SOP 4) for Dall’s Sheep Monitoring for the
Arctic (ARCN) and Central (CAKN) Alaska Inventory and Monitoring Networks (available
from https://irma.nps.gov/DataStore/Reference/Profile/2239468). That SOP has been updated
and adapted, where necessary, for this SOP for Brown Bear monitoring in ARCN.

SOP 4.0 - Introduction

This SOP describes how to create and load the sample unit grids, waypoints for the SW corner of
sampling units, and topographic maps onto the pilots’ GPS units, which are used for navigating
and marking bear and den locations as backup data to the iPad Park Observer data collected by
the observer. The GPS units commonly used by survey pilots at the time of this printing are
Garmin 296 and 496 (Olathe, Kansas).

The survey area and location of sample units is first prepared as shapefiles and then converted
into map image files (*.img), using either Option 1: the software trio of GPSMapEdit-
cgpsmapper-MapSetToolKit (Brown Bear SOP 4.2) or Option 2: Mapwel (Brown Bear
Appendix SOP4-1). Image file(s) can be made up of a combination of point, line, and polygon
features along with labels and symbology for each feature type. By creating separate image files
for each feature type (or shapefile), the GPS user (pilot/observer) has more options for displaying
different features, just as if they were turning on/off GIS layers and labels in ArcMap (ESRI,
Redlands, California). For the brown bear surveys, there will be one image file for survey area
and sample units (e.g., UpperNOAT BearUnits.shp). Waypoints are loaded into the GPS for the
SW corner of sample units using DNRGarmin (refer to Brown Bear SOP 4.2, step 1b to create
this point shapefile). If the observers and pilots also want background image files of the park
boundary or other features, those can be created and uploaded in a similar manner.

Until recently, Option 1 was the only option available for converting shapefiles to image files for
Garmin 296 or 496 (pilot-preferred GPS units). Some users have been successful using Mapwel
to load shapefiles directly to Garmin 296 and 496. There has not, however, been universal
success with Mapwel and some users continue to use Option 1. Therefore, Mapwel protocols are
described inan appendix, rather than moving them to an SOP section.

After they are created, the image files are uploaded to Garmin data cards that can be inserted into
the pilots’ and observers’ GPS units (Brown Bear SOP 4.3 and Appendix SOP4-1 step 7).
Topographic maps from Garmin’s MapSource TOPO U.S. 2008 program (Olathe, Kansas) are
also uploaded to the GPS data cards with the image files (Brown Bear SOP 4.3, steps 1-3 and 6-
8).

SOP 4.1 - Filing System

Multiple files are created in the process of converting shapefiles to image files and uploading
these to the Garmin GPS units using the protocols outlined here. To manage these files as they
are produced, set up a folder filing system directly on your C:\ drive as follows:

C:\GarminImageFiles\Software\GPSMapEdit
\cgpsmapper
\MapSetToolKit
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\OriginalShapefiles

\Working

\Final
The next SOP sections explain what files are saved to each of these folders. If you are using the
Mapwel option, you do not need to create the Software folder as shown above.

SOP 4.2 — Converting ArcGIS Shapefiles into Image Files Option 1: GPSMapEdit-
cgpsmapper-MapSetToolKit

Three software programs are used together to convert ArcGIS shapefiles (ESRI, Redlands,
California) into image files that can be imported as background layers onto Garmin GPS units.
These programs are GPSMapEdit (http://www.geopainting.com/, accessed 15 August 2017),
cgpsmapper (https://cgpsmapper-open-version.softl 12.com or
http://download.cnet.com/cGPSmapper-Shareware/3000-12940 4-10469659.html/, accessed 15
August 2017) and MapSetToolKit (http://sites.google.com/site/cyphermanl/, accessed 15
August 2017).

The final upload to the GPS is performed using Garmin MapSource. GPSMapEdit is used to
prepare the shapefile for conversion into an image file, whereas cgpsmapper performs the actual
export to and creation of the image file using GPSMapEdit as the front-end interface (Sheep SOP
4.2.1). MapSetToolKit is the front-end interface that works with cgpsmapper to bring the new
image file into MapSource so that it can be uploaded to Garmin GPS units (Sheep SOP 4.2.2).
This process allows the user to bring large amounts of line, point or polygon information onto
the GPS as background images rather than as waypoints or tracklogs stored in the GPS memory.
The waypoint and tracklog memory space, which is limited, can thus be used solely for
collecting data points and flight lines during the survey. NOTE — you must have
administrative privileges on your computer in order to download and properly run these
software, in particular MapSetToolKit.

There are some alternative software programs that can perform the same functions. GPSMapEdit
and cgpsmapper can be used in conjunction with SendMap (available from
http://gpssendmap.software.informer.com/, accessed 15 August 2017), which performs nearly
the same function as MapSetToolKit. SendMap is less problematic to use than MapSetToolKit
which occasionally can cause MapSource to crash, however GPS SendMap does not (at the time
of this publication) have a function to label the data objects (e.g., points or transect lines) in the
shapefile.

Mapwel (http://www.mapwel.eu/, accessed 06 February 2012) is one-stop software for bringing
shapefiles directly onto GPS units as image files and it includes a greater variety of symbols and
more accurate symbol transfer from the program to the GPS unit than the GPSMapEdit-
cgpsmapper-MapSetToolKit software path. However at the time that these SOPs were written,
Mapwel was not consistently compatible with Garmin 296 or 496 used by most survey pilots.
Therefore, we will continue to use GPSMapEdit, cgpsmapper and MapSetToolKit for this
process until a compatible version is created by Mapwel.

SOP 4.2.1 - GPSMapEdit and cgpsmapper: Converting Shapefile to Image File
GPSMapkKEdit is the current software used to create an image file from an ArcGIS shapefile
(e.g., transect lines or start/end points) that can be loaded as a background map to Garmin GPS
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units (Garmin, Olathe, Kansas). For ARCN Brown Bear surveys, the typical GPS units are the
Garmin GPS 296 or 496 used by the pilots. These models are compatible with the current
GPSMapkEdit version (2.1 update 78.9) as well as older versions of GPSMapEdit (1.0 update
57.3, 1.0 update 63.0; http://www.geopainting.com/, accessed 15 August 2017). NOTE — you
must have administrative privileges on your computer in order to download and properly
run this software.

For the Brown Bear surveys, you should make image files of the sample units (e.g.,
UpperNOAT BearUnits exported from the ARCN_ Bears 2017.gdb).

1) Create shapefiles that are subsets of the data you want displayed on the GPS units (park
boundary polygons, transect lines, point shapefiles of start/end points of transects, etc.).
Please note the following tips when creating these shapefiles.

a. Convert any polygon shapefiles into line shapefiles (e.g., if you wanted the park
boundary as an image file on the GPS units). See Sheep Appendix SOP4-2.

b. One way to create a point shapefile of the SW corners of sampling units is to convert
the sampling units’ shapefile (e.g., BearUnits.shp) table as a *.csv file. Open this file in
Microsoft Excel. Reduce the table’s columns to just the UnitID, DD _LAT and
DD LONG. The result should look like the sample table below. Save that *.csv file,
bring it into ArcMap and assign the X and Y coordinates. Save this as a shapefile. Use
DNR GPS to import it to the pilot’s GPS.

UnitlD DD_LAT DD_LONG
1 66.8981 -162.5928
2 66.8946 -162.5844
3 66.8981 -162.5794
4 66.8928 -162.5928
5 66.8998 -162.5798
6 66.9024 -162.5723

2) Re-project the shapefiles so that they are all in the same projection. WGS84 is
recommended.

3) Save the re-projected shapefiles in the OriginalShapefiles folder (i.e.,
C:\GarminImageFiles\OriginalShapefiles).

4) Download and install GPSMapEdit. The latest version is available online at
http://www.geopainting.com/ (accessed 15 August 2017, GPSMapEdit v2.1, update 78.9).
You can download the free version or buy the license key for advanced features. The
screenshots in this SOP are from v 1.1, update 73.2. If you don’t use the default downloading
file pathway (C:\Program Files\Geopainting.com\GPSMapEdit 2.1), download and open the
program files in your GPSMapkEdit folder (C:\GarminlmageFiles\Software\GPSMapEdit).

5) Download and install cgpsmapper. The latest version is available online at
https://cgpsmapper-open-version.soft112.com or http://download.cnet.com/cGPSmapper-
Shareware/3000-12940 4-10469659.html/ (accessed 15 August 2017). If you don’t use the
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default downloading file pathway, download and open the program files in your cgpsmapper
folder (C:\GarminImageFiles\Software\cgpsmapper).

6) Open GPSMapEdit by clicking on the mapedit.exe icon in the folder where you
downloaded the program files.

7) Go to the File menu = Import - ESRI shape (*.shp). An Import window will open.

8) In the Import window, browse to and select your shapefile. Click Open. You may import
just one shapefile for conversion to a single image file (recommended) or several shapefiles
consecutively for conversion to a single image file (not recommended here).

9) Once you import a shapefile, GPSMapEdit will start a wizard to adjust settings for how
the shapefile will be imported and displayed in the resulting image file. The first window of
the import wizard will prompt you to ‘Select type of objects.” Depending on the type of
shapefile you’ve imported (point, line or polygon) the window will display a set of symbol
options that match your shapefile type.

The screenshot below shows the symbol options window if you are importing a point shapefile.
After you’ve picked a symbol for the shapefile you are importing, click Next.

Import 0:\Projects\ARCHNO0031_Yellow-billed_ Loon_ Survey\Data\Spatial\YBLOL. .. @

o R B i S 1. Select tupe of objects.
o 57 Mg
\\:‘ ?‘ St Kind. |ron Type set: | |

w " Fromlist | From field |

Code | Descripkion |f_\
{’}UXDIUD Large city (over 10M)
< (%0200 Large dity (S5-100)

W00 Large city (2-5M)

) | @ 0x0400 Large city (1-2M)

= :,::f @ 0x0500 Medium city {0.5-1M)
| | E q \ f, @ 0x0600 Medium city (200-500K)
N1 el | ABUHONY | o oxo7on Mediom dity (100-200K)

‘ri: R ( o 00800 Small city (S0-100K)
:’l“'- SR gl i v | 2 0x0900 Small city (20-50K)
L {2 o S8 | o oxoann small cibyftown {10-20K)
[ £amMapesnee | o ouopoo small ciyftown (5-10K)
| ! : ’f e 2 0Ox0c00  Settement (2-5K)
T "

T PR AR L, 0x0d00  Settlerment (1-2K)
Dﬁﬂi ||| i \" \ * MxNeN SetHement (SON-1KY i

| I et > | Cancel I

The next screenshot shows the symbol options window if you import a line shapefile.
Remember to convert all polygon shapefiles into line shapefiles before importing them into
GPSMapEdit. When importing the sampling units, choose the Major Highway, Railroad or
International Boundary option. After you’ve picked a symbol for the shapefile you are importing,
click Next.
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Import C:\apSourcelmagesiOriginalShapefilesiltkilhik2011_FinalTransects 8kmg... @
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10) On the window ‘Select source of labels’, choose a field to be used for labeling your
shapefile data objects. When making image files of the sample units shapefile, choose the
PlotID field.

Import C:\WapSourcelmages\OriginalShapefileshltkillik2011_Finallransects_8kmg... [E
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11) On the window, ‘Assign additional attributes’, just click Next. You may not have this
window depending upon the version of GPSMapEdit that you are using.
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12) On the window ‘Select source coordinate system’, pick ‘Latitude/Longitude (deg)’ for
Coordinate system and ‘WGS 84’ for Datum. Then click Next.

Import C:iMapSourcelmagesiOriginalshapefilesiltkillik2011_FinalTransects Bkmg... E
Kie ...._J_,/'-""}' ]

_‘ Sl 4 Select source coordinate system.
o gidena

- Bounding rectangle in source units:

- ' mas: }BB. 44343
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13) On the window, ‘Select zoom levels to import’, check all levels shown. Typically the first
time you do this in a new GPSMapEdit session there will only be one zoom level to choose.
You will set and resave more zoom levels in steps 16-19 of this SOP.

14) Click Finish. Your shapefile should then show in the main GPSMapEdit window. The
sample screenshot below is of transects for a 2011 sheep survey in the Itkillik Preserve.
" ORI FisalTenns

pctn Hungrld WOEEE sbep - CPSRpE dll [anl sephinpnd]

Dl G Pem Fagrees [ode feb

S e AR AL AR [ JBA e gD
BOUGG '

g
Fitad™

-
i ] | GOSEE | i) PGTT BN [ 45r45, 4

15) Go to the File menu and select Map Properties.
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16) The Map Properties window will open; see the screenshot below. Select the Header tab.
Type set should already be Garmin. For ID, you must enter a unique 8-digit number for your
map (e.g., 20111111). You can pick a more meaningful name on the next line reflective of
the survey area (e.g., the example below - Itkillik2011 Transects 20111111 Stransparency).
This name will show in the Map Images layer on the Garmin GPS unit. Check to make sure
that the Datum is correct for the one you chose when importing the shapefile (WGS84 is
recommended). The Coding schema should be set to ‘American (7-bit)’. Click Apply.

Header ]Levels] posMapper] Bu:uunds] Statistics] Su:uuru:e] E:-:tras]

The type zet defines possible types of abjects in the map and their numerc codes.
Type zet: |Garmin j

|Jrigque integer number of map.
* For Garmin maps: 3-digit, decimal [e.g. 11000204] ar hex prefised with ' letier [I00470E8C).

ID: 201117111

Dizplavable name of map. May contain any characters.
M ame: |Itkil|ik2EI'I 1_Tranzects_20111111_STransparency

Copyright infarmation: [

Datum; WWihS ad
Elewation units: Feet -

The parameters affect staring labelz in MP [or MG etc] file.

Code page: |0 (7-bit 45CIN) | Detect

Coding schema: |.-'1'-.meri|:an [¥-bit] j

[ Left zide haffic
Presz the button below to get file size, date, time and ather attributes.

File Properties |

(] 4 | Cancel | Apply |

17) On the Levels tab, set your zoom levels as shown below. If the zoom levels are not defined
correctly, the map will not export to an image file (*.img) correctly.
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Map Properties

Header Levels posMapper] Bu:uunu:ls] Statisticsl Scuun:e] E:-:tras]

Level | Bitz| Lat gnd| GPS zoom ki apSource zoom Inzert Before
Levell= 24 2Z4m  120m Zoom=01¢ 1.2 km)

Levell= 23 48m  200m-300m FLooml=1(1.2-3km]

Levelz= 22 895m  500m Zoomz=2 [3 - 8 km]

Level3= 21 13m 800 m-1.2 kmn Zoom3=3 (8 - 12 km] Change...
Leveld= 20 38Bm 2 km Zoomd=4 [12 - 30 km]

Levels= 19 FEm 3km Zoomb=5 [B0 - 120 km)

Levels= 5 km - 8 km Zoomb=6 [120 - 300 km)

MOTE: The lazt level should be empty.
MOTE 2 MapSource zoom values for successive levels must be azcending.

If you do not see enough levels as shown, click the Insert Before button to add levels. It will
keep adding the same values in the ‘Bits’ and ‘MapSource zoom’ columns for each inserted
level. To change those values, double-click on the level. A Level Settings window will open (see
screenshot below). Adjust the Bits and MapSource zoom range for each of your levels so that the
final list looks like the screenshot above. When you are finished, click OK at the bottom of the
Map Properties window.

Level Settings fgl

Bits:

20 (2 km] |

Extended up to zcales:

| [

b apSource zoom range:

] | Cancel |

18) Re-import your shapefile (repeat Sheep SOP 4.2.1, steps 6-11).

19) When you get to the import wizard window to ‘Select zoom levels to import’, you should
now see options for all zoom levels (except the last one, Level 6) that you entered on the
Map Properties, Levels tab (see screenshot below). Check all levels shown and then click
Finish.
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Import C:\MapSourcelmagesiOriginalShapefilesiitkillik2011_FinalTransects_8kmg... E

5. Select zoom levels to import,

Level

4 Lewell
Lewvell
Lewvel2
Leveld
Leveld
e Levels

i NN

| { X
IERCEO ny . N\
s

R
?‘ MOTE: zoom levelz set may be modified in 'File | Map Properties | Levels'

.\?-}"v
- l!'ga*"?‘.’}wma
I r R e
| IR AP A T e £
Dﬂﬂ! ]‘l I ,‘}

< Back | Firizh | Cancel I

20) If you are given a message about ‘merge maps’, click ‘Yes’.

If you are adding more than one shapefile to create one image file (this is not
recommended for the sheep surveys), import your first shapefile following steps 6-19, add
the remaining shapefiles following steps 6-13 for each shapefile added, and then skip to step

20.

21) Go to the File menu and select Map Properties. Check to make sure that your settings on
the Header and Levels tabs are correct as established in steps 15 and 16.

22) Select the cGpsMapper tab on Map Properties (see screenshot below). Look at the line for
‘Map is transparent.” The default is ‘N — Map is not transparent’. You need to change this to
either the Y or S option. You do not need to do anything with the Bounds, Statistics, Source

or Extras tabs. Click Apply, then click OK.
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Map Properties @El

Header] Levels cGpstapper lBDundS] Statistics] Saurce] EHtIaSI

MOTE: here are the zettingz specific and impaortant for cgpemapper. exe.

hittp: A vy copsmapper. com

The maximum allowed object size.
MOTE: & bigger value makes rendening in GPSr slower, but IMG will be zmaller.

TRE size: e [Garrit itz

M ax number of objects per TRE area.

RGH lirmit: 127

The additional margin for map.

TRE margir: 0,000 [deq]

Map is transparest: 5 - Tranzparent map with ransparent background

Freprocessing: |Generalizatinn + intergection  w

The features available only in COMMERCIAL verzion of cogpzmapper. exe:
v POl index
v Put number before name
[ PutZIP befare name

| Enable MG [zearch faor intersections]
[ Enable houzedstreet numbering
[ Enable autamatic routing

0k | Cancel ‘ Apply |

23) Go to File = Save As. A Save As window will open. Navigate to the Working folder (i.e.,
C:\GarminImageFiles\Working). Save this map as a Polish format (*.mp) file, using your
8-digit unique ID number as the file name (e.g., 20111111.mp). In the next step, you will
export this Polish format file to an image file.

24) Go to File & Export = Garmin IMG / cgpsmapper.exe. The Save As window will open
again. Navigate to the Working folder (i.e., C:\GarminImageFiles\Working). Save it there
with the same unique ID number as the file name. ‘Save as type’ should already be set to
Garmin MapSource map (*.img).

25) A window will open to ‘Export to cgpsmapper.exe’ (see screenshot below). Click on the

J button, navigate to the folder where you downloaded cgpsmapper (e.g.,
C:\GarminImageFiles\Software\cgpsmapper), select the cgpsmapper.exe icon and click
Open. The file pathway to cgpsmapper.exe should now be set. Hit Run. Text will begin to
run in the window, below ‘Output of cgpsmapper.exe’. Wait for the GPSMapEdit window
with ‘Export is complete!’ to appear, and click OK. Then click Close on the Export to
cgpsmapper.exe window.

Brown Bear Monitoring Protocol — Arctic Network (ARCN)
Standard Operating Procedure (SOP) #4: GPS Set Up

SOP4-13 (Page 13 of 32) Version 1.0 September 1, 2017




| ||
Path to cgpemapper. exe: hitp: A vy, cgpemapper. com
| [
B | Cloze |

Output of copamapper. exe:

Processed —--=0 s
100%

Successfully imported
*TEEE END *TEEE

GPSMapEdit

33 regions to import

18 regions to import

Export is complete!
2 . ) . Elapsed time: 00h:00m: 17.73s
ilze optimizatlion 1in
Bigogest internal £ild

C:ohyMapSourcelmage st g

Done!

File :C:wMapSourcelnd oo WOl Ig ooy TImy It roddy to use
Execution time: 15.87 =

4 >

MOTE: wou may double-click line with warking to view the source tedt,

26) Close GPSMapEdit.

27) Now that you’ve created one GPSMapEdit map project and created your zoom levels,
you can reuse the same template for other maps. Simply open the *.mp (Polish file) that
you just created — this should be in C:\GarminlmageFiles\Working. Go to the Edit menu -
Select > All Objects. Right click on any of the selected objects on the map (these are from
your previously imported shapefile) and hit Delete. Then import your new shapefile
following steps 6-15 and 19-25 of SOP 4.2.1.

SOP 4.2.2 - MapSetToolKit and cgpsmapper: Loading Image File into Garmin MapSource
MapSetToolKit then works with cgpsmapper to ‘install’ (load) the image file into Garmin
MapSource for easy uploading to the Garmin GPS units. MapSetToolKit is free, but it has been a
beta version of the software meaning that there can be bugs that cause MapSource to crash.
NOTE - you must have administrative privileges on your computer in order to properly
run MapSetToolKit which places the images in MapSource. If not, it will appear that you
have installed your .img files in MapSource but MapSource will not recognize them.

Alternatively you can use SendMap. There are no protocols for SendMap in this SOP.

1) Download and install MapSetToolKit. The latest version is available online at
http://sites.google.com/site/cyphermanl/ (accessed 15 August 2017, MapSetToolKit v1.77).
If you don’t use the default download location, please download and open the files in the
MapSetToolKit folder (C:\ GarminlmageFiles\Software\MapSetToolKit).

2) Make sure that cgpsmapper is also installed. If it is not, see SOP 4.2.1, step 5.

3) Open MapSetToolKit.exe from where you downloaded it (e.g., C:\
GarminImageFiles\Software\MapSetToolKit).
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\Data5

e
.,
A\Data* Spatial\Gamin maps working ' 20078888 img

| hdd > |
_Selectall| _Seloct ol |
_Remove | _ Remove |

Select all Select all

Remove Remove

] 1 | 3 < | i | 3

Create MAPSET Mapset installed

Mapset directory: [0:\Projects"ARCNDD037_Dall's Sheep Monitoring J Location |FID | CODE | Mapset name
Families\TOPO U... 200 1 TOPO U.S. 2008

Mapset name: |Test_YBLO_ aaaaaaaa Products®.3362 3362 TestMapSourcelmage_

Family ID: Product Code: |7777
Map version: 1.00 CodePage: 1252w

Copyright info: |

Draw priority: [Defautt | < | m | b
Transparent: m Update list Uninstall Edit

- Install Check Registry Backup
TYP files: | AM * Press right button to context menu
cgpsmapper/cpreview folder Options
|O “Projects"ARCNOD037_Dall's Sheep MonitoringMakingGamminlmages, El Install in Mapsource: ¥  Blank overview maps: [~

gmaptool program (Optional)
| = START |

Click on Select IMG and navigate to your *.img file is. It should be in
C:\GarminlmageFiles\Working per SOP 4.2.1.

All *.img files from the Working folder will now show under ‘Source IMG files’. Select
your image file. You may need to scroll to the right to see your file’s name in full.

Click the Add - button and your image file name should show up under ‘Selected IMG
files’. Select your image file in this window.

Click on the J button next to ‘Mapset directory’ and navigate to the Final folder (i.c.,
C:\GarminImageFiles\Final). A Disc Image File (or Garmin MapSource Map file when using
older versions of the software) will be created here for MapSource to access and upload to
the Garmin GPS units. Do not set the Mapset directory to the Working folder.

For ‘Mapset name’ enter a descriptive name (e.g., Itkillik2011 Transects 20111111).

For ‘Product Code’ enter a unique 4-digit number. If you have previously created image
files and installed them in MapSource, you will see those under ‘Mapset installed’. You need
to make sure to not repeat any of those 4-digit numbers (in the CODE field). Because we
created and are loading shapefiles individually (at least one for transect lines and one for the
transect start and end points), you will end up with several mapsets under ‘Mapset installed’.

Brown Bear Monitoring Protocol — Arctic Network (ARCN)
Standard Operating Procedure (SOP) #4: GPS Set Up

SOP4-15 (Page 15 of 32) Version 1.0 September 1, 2017



10) Skip the fields for Family ID, Copyright info, Draw Priority, Transparent, TYP files and
gmaptool program.

11) For ‘cgpsmapper/cpreview folder’, click on the J button, navigate to the folder where
you downloaded cgpsmapper (e.g., C:\GarminlmageFiles\Software\cgpsmapper), select the
cgpsmapper.exe icon and click Open. The file pathway to cgpsmapper.exe should now be set
in the MapSetToolKit window.

12) Put a check mark in ‘Install in Mapsource’.

13) Click on START. Cgpsmapper will open in a new DOS window and you will see text
scrolling there. Then a new window should open saying ‘Convert completed’, click OK.

14) If things don’t work the first time you can select the faulty mapset in the ‘Mapset
installed’ window and click on the Uninstall button. Then you may have to repeat this whole
process (SOPs 4.2.1 and 4.2.2) with more simplified shapefiles and assign the output
products with a new, unique 8-digit ID.

15) Close MapSetToolKit.

SOP 4.3 — Using MapSource to Upload Image Files to Garmin GPS Units

1) Download MapSource to your computer using the default program filing system. You can
do this with the Garmin TOPO US 2008 disk. The disk contains the 2008 version of the
software as well as georeferenced, physical topographic map images that can be uploaded to
different Garmin GPS units. Upgrades for MapSource software are available online at
www.garmin.com. NOTE — you must have administrative privileges on your computer
in order to properly run MapSetToolKit which places the images in MapSource. If not,
it will appear that you have installed your .img files in MapSource but MapSource will
not recognize them.

2) Open Garmin MapSource, which should open with a map window zoomed to the area of
the image files you created in SOP 4.2.

NOTE: If MapSource will not open, and you get an error message stating that MapSource
needs to be reinstalled or repaired, there is a problem with one of the .img files that you (or
someone on a previous survey) created and loaded using MapSetToolKit. Close the
MapSource error message. Open MapSetToolKit. If you know which mapset is the problem,
select it from the list under ‘Mapset installed’ and click the ‘Uninstall’ button (see screenshot
below). If you don’t know which mapset is causing the problem, select one of the mapsets
(do not select the TOPO U.S. 2008 mapset), and click the ‘Uninstall’ button. Try to restart
MapSource. If it opens, you’re good to go and can skip to step 3. If it still won’t open, keep
uninstalling all offending mapsets. If you uninstalled any of the mapsets that you need for
your survey because it was causing the problem, then you will have to repeat SOPs 4.2.1 and
4.2.2 with more simplified shapefiles and assign the output products with a new, unique 8-
digit ID.
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Select all
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Create MAPSET
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Mapset name: |
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Map version: [T CodePage: [1252 =]
Copyright info: |
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Update list Uninstall Edit
Install Ty Backup
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Options

Install in Mapsource: [ Blank overview maps:

START |

3) In the upper left corner of MapSource there should be a drop-down window that says
TOPO U.S. 2008. Below this, select the tab for Maps. Click the Map Tool (polygon with
black and yellow outline) in the toolbar and select all of the topographic map tiles you want
to upload to the Garmin. Those tiles will turn pink and the selected map tile names should
then appear under the Maps tab on the left. The screenshot below shows a MapSource
selection for the topographic maps covering the Itkillik survey area in GAAR.
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4) Change from TOPO 2008 in the drop-down list in the upper left corner of the
MapSource window and pick the map name of the image file (mapset) pertaining to your
first shapefile. You will then see that image file on the screen as a mapset tile. Select the tile
using the Map Tool (polygon with black and yellow outline) in the toolbar. The tile will
change from yellow to pink and the mapset name should appear under the Maps tab along
with all of your TOPO tiles.

In the first screenshot below, a mapset tile for the Seward Peninsula 2012 Muskox transect
survey has been opened (‘SPTransects 2012Mox_20122003’; 20122003 is the unique ID for
this map image). In the second screenshot, that mapset has been selected. In the third
screenshot, the Maps list shows that the mapset for the Seward Peninsula transects has been
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selected as well as TOPO U.S. 2008 tiles covering northwestern Alaska. The mapsets that

were selected total 104.7MB in size.
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Repeat step 4 for all of your image files (shapefiles) — transect lines, end and start points,
etc.

Save this selection in MapSource (it will save as a Garmin GPS Database, or *.gdb). This
way, you’ll only have to do the selection process once per survey (i.e., you can just keep
opening up the *.gdb each time you need to load a Garmin GPS unit with the topo and image
files). This selection may be pertinent for longer if the transect lines and survey area are the
same from year to year.

Plug the Garmin GPS unit using its USB cable into the computer. Turn the GPS on.

In MapSource, select the Transfer dropdown menu and ‘Send to Device’ to upload the
mapsets to the Garmin. A ‘Send To Device’ window will open and the program should find
your GPS unit and indicate what GPS type you have in the Device field. Select to transfer
just the Maps to the GPS unit. Do not upload Waypoints, Routes or Tracklogs if they are also
displayed as selectable on this window.
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You can also insert a Garmin 296/495/496 data card (or chip) into a Garmin card
reader which connects to the computer via a USB cable. Be sure that your selection of
maps does not exceed the capacity of the data chip. The card reader and data chips of 64MB,
128MB, 256MB and 512MB capacity can be purchased online. MapSource displays the
number of MB that the map selection requires below the list of topographic maps on the left
of the screen (please refer to the last screenshot in step 4).

9) Click Send on the Send To Device window and MapSource will start the transfer.

NOTE: this transfer of maps will erase any mapsets that you previously had on your GPS
unit or data chip. The transfer may take some time depending upon how many topos and
mapsets you’ve sent. When it is finished, you should get a Transfer Complete window stating
that ‘the data was sent successfully’. Click OK, close out of MapSource and unplug your
GPS unit.

10) Once your topographic (TOPO U.S. 2008) and image files (mapset tiles) are uploaded to
the Garmin GPS units, the pilots and observers can turn on and off the individual custom
maps you have loaded (i.e., you can have just some of the topographic maps showing, just
the sampling units, etc.). It’s possible to have the base map viewable all the time and the
transect lines viewable just when you want to see them.

a. On a Garmin 296, 495 or 496 scroll to the Map page and Select Menu. Select Map
Information from this menu. Various map sets are displayed here including one for
TOPO U.S. 2008 and one for your set of image files. Make sure those are both checked
‘on’. More often than not, your image file set will not be checked. If you uploaded more
than one image file to the GPS unit, they will be bundled together under the name of one
of your image files. To turn just one of those files on and not the whole set, you can also
scroll to the right over your image file mapset so that the name is highlighted, and then
click the Enter button. This will show you all of the different image files that you’ve
uploaded to the Garmin as part that mapset and you can now turn on or off different
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image files if you don’t want all of them showing (e.g., you only want the transect lines
and not the start/end points to display).
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Appendix SOP4-1 — Converting ArcGIS Shapefiles into Image Files and Importing

them to Garmin GPS Units Option 2: Mapwel

These protocols were written by C. Priest, YUGA cartographic technician, on 22 June 2011 and
revised by Kumi Rattenbury on 05 November 2012, and Hillary Robison on 15 August 2017.

These instructions assume that you have purchased the Mapwel license ($90;
http://www.mapwel.eu/). Exporting shapefiles as background images to Garmin 296/496 has
been inconsistently successful. In April 2012, the Mapwel help site suggested changing the
Mode to Automotive instead of Aviation, and also setting the detail level to ‘Most’ for exporting

to a Garmin 296, but that still did not work.

1) Before you start, make sure you that you have all of the TOPO U.S. 2008 quad maps from
MapSource already loaded on the Garmin (SOP 4.3, steps 1-3 and 6-8). Exporting these to
the device after you use Mapwel will clear all Mapwel maps from the unit.

2) After opening Mapwel, go to File — Open. Then navigate to your desired (ESRI *.shp)
shapefile. Users have had the best luck using shapefiles in the Alaska Albers projection.

3) The ‘Import Shape File’ window will appear and you will move through the Step tabs

sequentially.

a. Step 1 Tab - Designate the Projection. The preferred projection is Alaska Albers Equal
Area Conic. They are listed in alphabetical order. The only WGS84 projection option is
TM 36 SE. This is used for off shore Mozambique, and oddly enough doesn’t project in

the correct spot. Then click Next.

Stepl |Step2 | Step3 | Step 4 | Step S

Data Size Reduction 0

Projection

29, Alaska_albers_Equal_aArea_Conic

Albers

Standard Parallel 1 55

Standard Parallel 2 65

Latitude of Crigin 50

Falze Easting 0 Falze Morthing 0
Central Meridian -154

Unit "Meter 1

Craturn Cr_Morth_American_1953

Spheroid "GRS_1980" 6375137 298.257222230457279
Primern "Greenwich'" 0

Unit "Degres" 0.0174532925199432955

to WiGS4: Geocentric Translation

J Border 0.00 ©

mport Shape File =

[ (VE) H Next >
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b. Step 2 Tab - Here you can designate which attributes from the shapefile (i.e., which
points, polygons or lines) will be transferred to the Garmin as map objects, and you will
set the symbology (‘Object type’) for the map objects. This is similar to using the Select
by Attributes function in ArcMap or changing the Symbology in ArcMap so that only a
specified set of the attributes show. Select the shapefile field name that will be used for
selecting the attributes from the drop down menu under ‘Attribute’. Click the ‘Add’
button. Right click on the highlighted box below the ‘Value’ column and select the
attribute values from the drop down list that you want shown in your map objects. If you
want all attributes of the shapefile to show, choose **ANY** under the Value column.
Right click under ‘Object type’ and pick one of the symbols. In the example below, we
designated the labels to come from the field ‘TransectID’ and used the red lines for
transect symbology for the map images going to the Garmin.

| B
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\ X
Comwersion of SHP e attributes to object bypes -I "‘._ﬂ.l“' £
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i ¥
TranzectiD ~ fidd | | aiini J lJ."— -
Wakin bt byps | . = “ﬁﬂ
Ifl.‘i.l _:.ﬁ’-
ANy - L Dt Tl = Fimed - Cimmserapy <l .
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c. Step 3 Tab - Define the Zoom levels of the shapefile. Set the Attribute column to
whatever you chose for Attribute on the Step 2 Tab, or you can test other fields or even
‘Undefined’ under the Attribute column. You can choose Value 1 and Value 2, or leave
these columns as ‘Undefined’. Repeat this for all zoom levels (all rows) for which you’d
like these map objects to show on your GPS unit. We recommend choosing at least up
through Max Zoom: 20 km.
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Import Shape File

|step 1| step2| Step 3 |Step 4 | Step 5|

Conversion of SHP file attributes to object parameters

Parameter Attribute

{1 @ Max. Zoom: 500m | UNITIDENT

2. 0 Max. Zoom: 1.2km UNITIDENT

3. 2 Max, Zoom: 2 km UNITIDENT

4. @ Max, Zoom: 5km UNITIDENT

5 2 Max. Zoom: 12 km UNITIDENT

6. 2 Max. Zoom: 20 km UNITIDENT

7. A2 Max. Zoom: 30 km UNITIDENT

3. & Max. Zoom: 80 km

9. 2 Max. Zoom: 120 km
10, 2 Max. Zoom: 300 km
11 2 Max. Zoom: 500 km

12, 2 Max, Zoom: AUTO

Value 1 Value 2
Undefined Undefined
Undefined Undefined
Undefined Undefined
Undefined Undefined
Undefined Undefined
Undefined Undefined
Undefined Undefined

& Previous
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d. Step 4 Tab - Set ‘Names’ (IDs) and ‘Comments’ for the shapefile objects that will
display on your Garmin GPS unit. Under ‘Name’ choose the field from the shapefile that
will be used to label the map objects on your Garmin. For the sheep surveys, select the
Transect ID field.

‘Type’ will be shown when you put your cursor over the feature/map object on the
Garmin GPS unit. ‘Comment’ will show after ‘Type’. ELEVFT is a good field choice for
Comment or Type* so that the pilots and observers can calculate their flight altitude for
each transect based on those values.

mport shape File X

Step 1 | Step2 | Step 3| Step 4 |Steps

Assign shape file data to map objects
Line
Name [Transsetid v comen:  [ETZANNEENN
Type* | TransectiD v|
Country Caounkry
State State
City City
ZIP Code ZIP Code
any field can be left "Undefined".
* Uze "Tywpe when impotted fle containg Gatmin object types,
*#* \alid only For Routable Roads
[ [:Q| l [ < Previous ] [ Next >
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e. Step 5 Tab - Determine the appropriate Units. If you use an Alaska Albers projected

shapefile, set Elevation and Depth to Feet.

Import Shape File

|step 1| Step2 | Step 3 | Step 4 | StepS |

Name Format
Comment Format
Elevation

Depth

|As is

|As is

Feet

L@ |

& Previous l l + Finish l

4) Click ‘Finish’ and you should be able to see your shapefile! This screenshot shows sheep
transects in the Itkillik Preserve of northeastern GAAR. If you don’t see anything after
clicking finish, it will not show up correctly on the Garmin.
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5) Set the transparency. Go to File — Properties. Here, check the box for ‘Transparent Map’.
Designate a Map Name. This will be the mapset name on your Garmin GPS unit.

[0y Mapwel 2011, Build 8.2 - Advanced - Roui

G L Tools GRS Edit Image
1 mew Chrl+HM E
= Open ChHH+D =
Open Recent L] 2 E o A E]
B save Chrl+s g 136.2 13,
Save As | ' ' D p 8
= Merge CheHHM
Map Mame [az shown in GPS)
Map
[@* Upload Map to GRS :
Counktries and Cities ...l R Caopyright
Export Map g Enter wour copyright here
Properties # Transparent Map
Load Colar Palette 1_‘;
Mgt :
Save Colar Palette f\!” '
rd : :
Fmtl . Address Format Precizion [ Data Size
=] : “_, : :
[ k : : : & Marrrial L
Eam noon
DCreaw Priotity in GPS
N30
User Defined Styles
| V| | | Countries and Cities |
| Cancel | | (a]4 |

6) Save your Mapwel file. For the Transparent Map option to stay, you must save the work as a

Mapwel file. Click File— Save As and choose file type *.mpw. You are now ready to export
the file to your GPS unit.

7) Connect your Garmin GPS unit to the computer and turn it on. In Mapwel, click File -
Upload Map to GPS. There is also a button for this (see screenshot below).
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[ Mapwel 2011, Build 8.2 - Advanced - Routable

File é:l Tools  GPS Edit Image Object
3
7 Upload Map ta GP5 | o |

=260 1261 126.2 1362
' 1 1 1

8) When prompted, click OK to confirm that the GPS unit is on. This window will open:

[ Map Transfer

List  Help

Advanced version. You can attach any compatible GPS now and upload maps.

IMap Files

S DO CUMES1YCIPriest, \Current Map.mpw Map ; E135.80 - E138.30 ; 571.79- 571,35

Status

Unit 1D:3350650229_35
GPSMap7BCSX  USB Port

Total memory: 235440 kB

Exit

m
l @1- Upload to GPS

( [ Turn off GPS after transfer l
H.dd to existing maps

9) It is critical that you check the box ‘Add to existing maps’ on this window. Failure to do so
will clear all maps from the unit.

10) Click ‘Upload to GPS’. This will take a long time (20-40 min) if you have a lot of
Topographic maps already on the Garmin GPS unit. For quick reference the Map on the
dialog box will show you where the maps are being exported to on the GPS. This is an
example of a successful export, as the data was located in the Brooks Range.
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) Map Transfer

List  Help

Advanced version. You can attach any compatible GPS now and upload maps.

|\ DOCUME~14CIPriest, \Current Map. mpiw

IMap Files

r'."l.ap 3 WIE1 40 - wid49.40

- MES.44

Status

Compilation time: 1=

kderging existing maps ... done
Froceszing data ... done

Data size: 261 kB

Uploading maps ... dane

Transfer complete.

Total memory: 524160 kB

>

154

[]Turn off GPS after transfer
Add to existing maps

Detect GPS m

‘ Exit

@4- Upload to GPS

11) Click Exit.

12) Navigate to the data on the Garmin GPS unit and check that all image files (former
shapefiles) and TOPO U.S. 2008 maps are display as desired.
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Appendix SOP4-2 — Converting Polygon Shapefiles into Line Shapefiles and
Creating Center Point Shapefiles from Polygon Shapefiles

To Convert Polygons to Lines:
1) Open your ArcMap project.

&

2) Click on the Search button in the main ArcMap toolbar to pull up the Search page
and look for tools. Type in Polygon to Point in the Search bar.

3) Pick the ‘Feature to Line (Data Management)’ tool. See screenshot below.

4) For ‘Input Features’, this is your polygon shapefile. If the polygon shapefile is in your
current, opened ArcMap project, you can select it by using the drop down menu. If it’s
not already there, you can navigate to it by clicking on the folder button to the right.

5) For ‘Output Feature Class’, click on the folder button to the right. A new window will
open. Navigate to the filing system where you want the new point shapefile to be stored,
and name your new shapefile.

6) Checkmark the ‘Preserve attributes (optional)’ box. Click OK.

Input Features Qutput Feature Class

J =l

< »Plots-AK_Albers

The output line feature class.

[+ 5]

= = [x]

Output Feature Class

C:\Temp\YBLO_Plots_Lines_test2.shp E;
XY Tolerance (optional)
|Mebers vl
[¥] Preserve attibutes {optional)
’ OK J [ Cancel I [Environments... ] l << Hide Help ] | Tool Help

To Generate Center Points for Polygons:
1) Open your ArcMap project.

2) Click on the Search button in the main ArcMap toolbar to pull up the Search page
and look for tools. Type in Polygon to Point in the Search bar.

3) Pick the ‘Feature to Point (Data Management)’ tool. See screenshot below.
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4) For ‘Input Features’, this is your polygon shapefile. If the polygon shapefile is in your
current, opened ArcMap project, you can select it by using the drop down menu. If it’s
not already there, you can navigate to it by clicking on the folder button to the right.

5) For ‘Output Feature Class’, click on the folder button to the right. A new window will
open. Navigate to the filing system where you want the new point shapefile to be stored,
and name your new shapefile.

6) Checkmark the ‘Inside (optional)’ box. Click OK.

Input Features " | Output Feature Class
| Plats-AK_Albers
Output Feature Class The output point feature class.

C: 'I,‘l"Em|‘J'I,“I'BLO_P|DtS_CEntEr|:ItSl.Shp

[¥] Inside {optional)

CK I [ Cancel J [Environments... ] I << Hide Help ] | Tool Help
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