Standard Operating Procedure (SOP) #5

Downloading and Uploading Data from/to a Garmin® GPS

Version

2.0 (July 30, 2019)

Change History

#8 - Updated and made
changes to the way
data is downloaded and
managed

New Revision Author Changes Made Reasons for Change Previous
Version Date Version #
#

2.0 7/30/2019 | Mark Wasser Migrated from AP SOP Simplification for end 1.0

user, removal of

ArcGIS from workflow,

and standardizing
datum to WGS84
across PACN.
Standardize with
PACN use of a GCS
for all SDE data.

Only changes in this specific SOP will be logged here. Version numbers increase incrementally by

hundredths (e.g., version 1.01, version 1.02) for minor changes. Major revisions should be designated
with the next whole number (e.g., version 2.0, 3.0, 4.0). Record the previous version number, date of
revision, author of the revision, changes made, and reason for the change along with the new version

number

Purpose
This SOP describes how to download/upload GPS (Global Positioning System) data using DNRGPS,
free software that is the NPS Pacific Island Network (PACN) standard for incorporating Garmin®
GPS data into a GIS. This SOP may be used for any Garmin® GPS model that can average a
waypoint and collect track logs. The data transfer process utilizes DNRGPS software version 6.1.0.6.

Installation and Setup of DNRGPS Software
If DNRGPS 6.1.0.6 is installed on your computer, skip to step 7. If DNRGPS 6.1.0.6 is not
installed on your computer, proceed with installation according to the steps below.

1.

If a previous version of DNRGarmin (DNRGPS predecessor) or DNRGPS exists on your
computer, start from Step 3. If there is no previous DNRGarmin software on your computer,

start from Step 5.
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3. Uninstall any previous versions of DNRGarmin by using the Start - Control Panel >
Add/Remove Programs function.

4. When uninstallation is finished, perform a search on local drives for all files named
“dnrgarmin”. If found, delete them. Note: Failure to completely remove any earlier versions
can cause problem running the current version of DNRGPS software.

5. To install the current version of DNRGPS, you will need to copy the latest file directory from
the PACN GIS server (\\inphavoim01\Share\GIS_Share), or download it directly from the
developer’s website. [This program is a self-running executable and does not need to be
‘installed’, the associated file directory simply needs to be copied to your computer.] If you
have access to the PACN server, go to
\\inphavoim01\Share\GIS_Share\Software\Garmin\DNR\. The latest version of DNRGPS
will be in this folder — at the time this SOP was finalized, it was named

may download the software directly from the Minnesota Department of Natural Resources.
Under the Download Program header, choose the latest version (currently “DNRGPS for
ArcMap 10.2+ (40MB)”).

6. Once you have downloaded the latest version (as a ZIP folder), extract the folder and its
contents. The extracted folder should be named “dnrgps’. Copy this folder to the desired
location on your hard drive. If you have Admin Privileges on your computer, the preferred
directory is C:\Program_Files\. If you do not have permission to copy to that directory,
anywhere on your local physical drive is acceptable. Once the folder has been copied, it is
recommended you enter the folder, create a shortcut to the “dnrgps.exe” application file, and
place that shortcut on your desktop or somewhere it is readily available.

7. Open DNRGPS by running the executable file named dnrgps.exe. Once the program is open,
go to File > Set Projection.

B DMRGRS

File | Edit GP5 ‘Waypoint Track FRoute FRealTime Help
Lead From 3
Save To 3 Real-Time
File Properties... | ident Latitude Longitud:
Set Projection... *J"
Exit
Launch GPS Babel

8. For Datum select WGS 84 from the drop down menu. (Always use WGS 84 datum.) Set the
projection to No Projection (POSC Code = 4326). To do this, click on the icon of a red circle
with a slash through it © . This will select No Projection. Click OK to finish.
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OK Cancel Reset

9. Next, go to Waypoint > Waypoint Properties. On the Waypoint tab, scroll through the list of
Field Definitions and uncheck the box next to Model. Click on the Track tab and uncheck the
same box on that list, and then click OK. DNRGPS is now configured and ready to use.
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B DNRGPS Properties — O ® B DNR GPS Properties - O ®
P p

Projection Data Types Waypoit Track FRoute RealTime Projection Data Types Waypoint Track  Route  RealTime
Field Definitions: Field Definitions:
MName Alizs Type Length Precision ~ MName Mlias Type Length Precision ~
wpt_class wpt_class string ~ 10 0 X_piroj X_proj number |~ 18 3
sub_class sub_class string ~ 10 0 comment | commeant string ~ | 254 0
attrib attrib string ~ |10 0 new_trk new_tric string ~ (10 0
link: link: string w | 204 0 new_seq | new_seg string ~ |10 0
state state string ~ |15 0 display display string ~ |10 ]
courtry courtry sting |~ |15 0 color color sting |~ |10 0
city city string w15 0 altitude: altitude number |~ 12 2
address address string w15 0 depth depth number |~ 12 2
7ip 7ip string ~ |15 0 temp temp number |~ 12 2
facility facility string w15 0 time time string ~ 20 0
crossroad crossroad string ~ |15 0 umodel string ~ |20 0
ete ete string ~ |10 0 filename  |filename string v |24 0
diype diype string ~ |10 0 ltime ftime string ~ 120 ]
umodel &ng ~ |20 ] desc desc string ~ | 254 0
filename filename string w | 254 0 link: link string | 254 0
[ bime fime string 0 0 hd ot
OK Cancel Reset oK Cancel Reset

Connect Garmin® GPS Unit to DNRGPS

1.

Attach the Garmin® Cable to a USB port on your computer. The standard Garmin® Cable is
a USB A-Male (standard “USB plug”) to Mini-B.

Attach the other end of the Garmin® Cable to the back of the Garmin® GPS.

Once connected, the GPS will power on, cycle through a startup screen that says ‘Saving all
tracks, waypoints, etc to GPS files/folders’, and then display a screen that displays

<

A
GARMIN. with a USB icon below the Garmin® text.

As a general rule of thumb, wait to open DNRGPS for 10-15 seconds after the GPS unit is
plugged in and displaying the USB interface screen described above.

Open/Run DNRGPS. If you have successfully connected the GPS unit, the make and model
will be listed directly under the file and edit menus in DNRGPS (see graphic below). A green
circle at the bottom left hand corner of the program window next to the Projection
information also indicates the GPS is connected and recognized. A red circle means it is not.
If the GPS unit is not recognized, close DNRGPS and repeat steps 1-4.
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B DnRGPs — O X
File Edit GPS Waypoint Track FRoute RealTime Help
| gamin - GPSMAP 64st Software Version 410

Waypoints  Tracks Routes Real-Time
type ident Lattude Longitude ¥_proj

CIES(=]

L4 >

[Epmjectium Mo Projection

6. If the GPS unit is successfully connected, you are now ready to download or upload data
between a Garmin® GPS unit and your computer.

Downloading GPS Data from a Garmin® GPS Unit
GPS waypoints and tracks collected in the field can be downloaded from a Garmin® GPS unit using
the following steps:

1. Launch/Run the DNRGPS application, and make sure the GPS is connected properly as
described above.

2. To download waypoints, go to Waypoints = Download. A window will pop up containing
all the groups of points and tracks in your GPS unit. All these files end in the extension ‘gpx’.
Scroll down until the file names start with Waypoints.
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B onrGPs - O X

File Edit GPS Waypoint Track FRoute Real Time Help
garmin - GPSMAP Gdst Software Version 410

Waypoints  Tracks H I Multiple Download ..  — O e |_
type y_proj
Select Files to Download From

2018-08-01 03.25.05 Auto gpx A
201803-21 06.45.48 Auto.gpx

2018-08-21 17.25.03 Auto.gpx

Current GPX
FTPC_20180716-083341 .gpx
FTPC_20180716-092532 gpx
MPSA_trails_ 20180326

CIES (=7

_ p
Waypoints_17-JUL-18.gpx
Waypaints_18-JUL-18.gpx
Waypoints_27-JUL-18.gpx

Waypaints_23-ALUG-18.gpx

Waypoints_31-JUL-18.gpx A

OK || Cancel

@ Projection: No Projection | |3

3. Newer Garmin® GPS units automatically save groups of waypoint together by the day the
waypoints were recorded. The default naming convention used by Garmin® is
“Waypoints DD-MMM-Y'Y.gpx”, and the files are sorted accordingly starting by day of the
month. Find the days containing the waypoints needed for download and select the file.
Multiple files can be selected by holding ctrl or shift keys, same as in Windows. Click OK. A
list of waypoint will populate the screen, and a dialog box will come up that says ‘download
complete’. Click OK. The list of waypoints from the selected waypoint groups is now visible.
Values in the ‘ident’ column indicate the name waypoints were given when created with the
GPS unit.
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B onraes - a ¥

File Edit GP5 Waypoint  Track Route  Real Time  Help
garmin - GPSMAP &dst Software Version 410

Waypoirts (26) Tracks Routes Real-Time

B type ident Latitude Longitude ¥_proj X_proj ad
* TUTR37S -14.263443 | 170689876 | -14.263442 | 1706859576
= WAYPOINT | TUTR37C -14.263555 | -170.650061 | -14.263585 | -170.650061
x WAYPOINT | TUTR37E -14263689 | -170.690263 | -14.263689 | -170.690263
e WAYPOINT | FTAUMWG -14.24107 | -165.45087 -14.24107 | -165.45087
WAYPOINT | FTALD3WGQ -14.243% -169.44681 -14.2435 -169.44681
WAYPOINT | RI45 -14.244301 | -165.44618 -14.2443070 | -165.44818
WAYPOINT | 002 -14.247853 | -165.442156 | -14.247853 | -165.442196
WAYPOINT | NAVWP -14. 247856 | -169.442189 | -14.2478%6 | -169.442189
WAYPOINT | TAU R35 START -14.226912 | -169.440969 | -14.226912 | -169.440965
WAYPOINT | TAUR3SCENTER | -14.226865 | -165.440771 | -14.226865 | -165.440771
WAYPOINT | TAU 35R END -14.226881 | -165.440837 | -14.226881 | -169.440537
WAYPOINT | TAU R36 START -14.230885 | -165.481836 | -14.230885 | -169.481836
WAYPAINT | T&IIRIECEMTER | 14 990677 | J1RG AR1Rae | .14 290677 | _1EG AniRon

< >

(@ Projection: Mo Projection

B onraes - O x
I Save To File X
“— v P « 2019 » WAPA » GP5_Data w O Search GP5_Data 2
Organize * Mew folder fl== - 9
Backup_worklap ®  Name " Date modified Type

Protocol_S0OP

Mo itemns match your search,
Waorking_WASSE

= =l

[ This PC

A Garmin GPSMAP |

¥ Metwork v £ >
File name: | GP5_20190321_1379_pt_wgs24 o
Save as type: | ESRI Shapefile (20) (*.shp) -

o~ Hide Folder= T

[ - I

@ Projection: Ne Projection

4. To save the waypoints displayed as a shapefile, select File > Save To = File. By default, all
waypoints in the list will be saved. To save only selected waypoints from the list, manually
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select the desired rows before saving. A dialog box will appear prompting to select a
destination and name for the file. Select the desired destination and name for file, and select
ESRI Shapefile (2D) from the Save as Type dropdown menu. Click Save.

5. Todownload Track Logs, go to Tracks - Download. Another window will pop up

containing all the groups of points and tracks in your GPS unit. All these files end in the

extension ‘gpx’. Scroll down until the file names start with Track. Track Log files are named
“Track YYYY-MM-DD HHMMSS.gpx” by default when saved in the GPS, unless they are
renamed (See SOP #4 Using Garmin® GPS Units, for information about renaming track logs

before downloading). Select the desired Track Logs and click OK.

6. All records from the Track Logs selected will now be tabulated (this may take a few
seconds). To save the waypoints displayed as a shapefile, select File > Save To - File. By

default, all Track Log records in the list will be saved. To save only selected Track Log

records from the list (not recommended), manually select the desired rows before saving. A

dialog box will appear prompting to select a destination and name for the file. Select the

desired destination and name for file, and select ESRI Shapefile (2D) from the Save as Type

dropdown menu. Click Save. A new dialog box will appear and prompt to select a shape

type. Select Line (multi-part). This breaks the shapefile up into multiple line features based
on the different time periods the Track Log(s) were recorded.

File Edit GP5 Waypoint Track Route RealTime Help
garmin - GPSMAP 64st Software Version 410

Waypoints (26) Tracks (840) Routes Real-Time

type tident
B ik |
TRACK | Tau
TRACK | Tau
TRACK | Tau
TRACK | Tau
TRACK | Tau
TRACK | Tau
TRACK | Tau
TRACK | Tau
TRACK | Tau
TRACK | Tau
TRACK | Tau

TRACK Tan

i) > ||| il”

<

@ Projection: Mo Projection

ident Latitude Longitude ¥_proj X
T1  -14.2537393030264 -169.438863618961  -14.2537393030264
T1 | 14 2R3210907947 | 160 479RR74R12GE | 14 2RI210GNT7I4T
T E Save To File =
-l: “— v P « 2018 » NPSA » GPS_Data v 0 Search GP5_Data 2
T
1 Organize = Mew folder = (7]
T 20190314_LBRD_ ™ Narne Date modified Type
T
| Backup_worklap 20180430_1228 9/26/2018 400PM  File fol
T Protocol_SOP 20180503 _1562 9/26/2018 :00 PM  File fol
-l: Waorking_WASSE 20180515_1561 Z 184:00 PM  Filefol
-l: . 20180524 1228 g 18 4:00 PM File fol
1 £ ThisPC o . .
g 20180524 _1562 9/26/2018 400 PM  File fol
L
T A Garmin GPSMAPI,, o 7T AT - o o ')
File name: | GP5_20181025_1228_In_wgsB4.shp e
Save as type: | ESRI Shapefile (20) (*.shp) v
» Hide Folders Cancel
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File Edit GPS

Waypoint  Track Route  Real Time  Help

gamin - GPSMAP 64st Software Version 410

Waypoints (26) Tracks (840) Routes Real-Time

type

TRAC
TRAC
TRAC
TRAC
TRAC
TRAC
TRAC
TRAC
TRAC

sl | > | 8| |o?

<

B saveto Shape/GPS Types - a

Shape Type:

() Point

() Line

) T——
() Polygon

() Polygon {muttipart)

Carcs

TRACK

TRACK | Tau | T1 | -14.2547530802673 | -168.435113301238
TRACK | Tau | T1 | -14.2548456912756 | -169.434872187601

T=n T -14 FRARRAIAGAIAR IR0 AARTIETIRATTR

810907947
9952340774

| 14 2547590802673

-14.2548456512756
14 JRADRAIGONOR

-~

@ Projection: Ne Projection

Uploading GIS Data into a Garmin® GPS Unit
GIS data (point, line, polygon, shapefiles) can be uploaded into the Garmin® GPS unit to be used as
background map features or locations to navigate to. Note: Before attempting to upload data, be sure
you have completed steps 7 and 8 from the section of this SOP titled “Installation and Setup of

DNRGPS Software”. Failure to do so may result in your data not uploading correctly.

1. Connect the GPS to a computer (see section “Connect Garmin® GPS unit to DNRGPS”
above), and launch DNRGPS.

2. Double check the projection information [WGS84 datum, No Projection, POSC = 4326] is
correct in DNRGPS. (See step 7 of “Installation and Setup of DNRGPS Software” section

above.)

3. Goto File > Load From - File. Select Shapefile as Files of Type. Navigate to the
appropriate directory and select the desired shapefile. Click Open.

4. A dialog box may open and prompt you to define the Identify [IDENT] field. The value in
the IDENT field is what will be displayed as the waypoint name in the Garmin® GPS unit.
Select the appropriate field from the shapefile, if necessary (likely Station_ID for most
sampling site points). Click OK.
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B onraes - O *
File Edit GPS  Waypoint  Track
gamin - GPSMAP 6dst Software Version 410
Tracks R
tide

Route  Real Time  Help

B select IDENT Field - | x|

Select the field containing the IDENT values

Elev_Meth ~
Blev_Lnit

Est_H_Em

Latitude

Loc_MName

Loc_Motes

Long_Dir

Longitude

Method

Ccean_Name

OceanShore

State
Station 1D

Waypoints
type

¥_proj ®_prd

CIE3=

>

HALE_WQ_FIXED_FW_YEARLY - Loading 13 features | |

@ Projection: No Projection

B onrGes - ] ®
File Edit GP5 Waypoint Track Route RealTime Help
gamin - GPSMAP 64st Software Version 410
Waypoirts (25) Tracks Routes Real-Time
type ident Latitude Longitude y_proj M
> FHALED1_fw ! 20.6633857100001 | -156.04226039 | 20.6633857100001
WAYPOINT 2066826833
WAYPOINT I . 20.648236098
WAYPOINT 20.6502965640001
WAYPOINT Load From File(s) Complete 20,6635300000001
WAYPOINT 20.6704300300001
WAYPOINT 20.6693650000001
WAYPOINT 20.6531369300001
WAYPOINT | FHALET1_fw | 2067706 -156.05621 2067706
WAYPOINT | FHALE1Z fw | 20.¥113300000001 | -156.08861 20.7119300000001
WAYPOINT | FHALE13 fw | 20.7117700000001 | -156.09157 20.7117700000001
WAYPOINT | FHALE14 fw | 20.71331 -156.08658 20,713 .
e WAVPAINT | FHAIF1R fa | 90 TIRTAAMAAAANT | _1RR Nana 20 71RTANAANANN . hd
e Projection: No Projection

Data will be transferred into DNRGPS and a list of record will populate the main program
window. A dialog box will open and indicate the loading of data is complete. Click OK.

Note: The data are not uploaded into the GPS unit until the next step is completed.
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5. Once the waypoint list has been populated, specific records can be removed from the list
before uploading by selecting individuals rows (records) and pressing the delete key or
clicking on the delete button .

B onRGes - O *
File Edit GP5 Waypoint Track Route RealTime Help
garmin - GPSMAP &4st Software Version 410
Waypoints (25)  Tracks Routes Real-Time
[ type ident Latitude Longitude ¥_proj a
WAYPOINT | FHALED] fw | 20.6633857100001 | -156.04226039 | 20.6633857100001
: WAYPOINT | FHALEDZ fw | 20.66826833 -156.05212228 | 20.66826833
e WAYPOINT | FHALEDS fw | 20.648236093 -156.084871727 | 20.648236098
£ 4 WAYPOINT | FHALED6_fw | 20.6502965640001 | -156.08606958 | 20.6502965640001
WAYPOINT | FHALEDY fw | 20.6633500000001 | -156.04562 20.6635500000001
WAYPOINT | FHALEDS fw | 20.6704300300001 | -156.05425003 | 20.6704300300001
WAYPOINT | FHALEDS fw | 20.6693650000001 | -156.056753 20.6693650000001
WAYPOINT | FHALE1D fw | 20.6531365500001 | -156.08601652 | 20.6531365300001
WAYPOINT | FHALE1 fw | 2067706 -156.05621 20.67706
WAYPOINT | FHALE12 fw | 20.7113300000001 | -156.08361 20.7115300000001
WAYPOINT | FHALE13 fw | 20.7117700000001 | -156.09157 20.7117700000001
WAYPOINT | FHALE14 fw | 20.71331 -156.08693 20,7131
. WAYPAIMT | FHAIF1R fw | 20 FIRFAAMANANT | _1RE NGna 20 T1RTAANANNANA . ¥
Q Projection: No Projection 1 rows selected |

6. Once the list of records is satisfactory, go to Waypoint > Upload. After selecting upload, a
dialog box will appear with a prompt to assign a name the GPX file being created for upload.
(The set of records being uploaded will be tracked as a group internally by the Garmin® GPS
unit as a GPX file, but the naming does not matter otherwise for practical purposes). Name
the waypoint group as desired and click OK. A pop-up window will provide a notification
when the upload is complete.

B DnRGPs - O X
File Edit GPS | Waypeint | Track Route Real Time  Help
garmin - GPSMAP § Download
Waypoints (25) | Upload
E type Waypoint Properties... Lengitude y_proj 2
iE 4 FRACEDT fw | 2006EIIE5TTO0001 | -156.04226035 | 20.6633857100001
=]
> WAYPOINT | FHALEDZ fw | 2066826333 -156.05212228 | 20.66326833
: WAYPQINT | FHALEDS fw | 206483236093 -156.084871727 | 20648236098
e WAYPOINT | FHALEDE fw | 20.6502965640007 | -156.08606558 | 20.6502965640001
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File Edit GPS5 Waypeint Track Route Real Time Help
garmin - GPSMAP G4st Software Version 410

Waypoirts (25) Tracks Routes Real-Time

'-ﬁ type idert Latitude Longitude ¥_proj a ™

] FHALED1 fw | 20.6633857100001 | -156.04226035 | 20.6633357100001
WAYPOINT | FHALEDZ fw | 2066326833 -156.05212228 | 2066826833

x 'I.ﬁJAT’FIOlNT F AlCOR e | 30 CAQICNGT | ARC N0A0717FT | WAL EEE‘DEE‘

@ WAYPOINT Fﬁ Save to GPSMAP Bdst Software Version 410 4 D_ZE!EE-EJDDM
WAYPOINT FH Erter file name for uploaded data: EEEDDDDDDM
WAYPOINT FH HALE_WQ_fw_P019_Q2 ﬂ_-iEDDE-DI}DM
WAYPOINT | FH 53650000001
WAYPOINT | FH Cancel | (31369500001
e L S —— N e 706
WAYPOINT | FHALE12 fw | 20.7119300000001 | -156.08861 20.7115300000001
WAYPOINT | FHALE13 fw | 20.7117700000001 | -156.09157 20. 7117700000001
WAYPOINT | FHALE14 fw | 207133 -156.08698 20,7133

- WAYDAIMT | FUAI E1R fu | 20 TIETAOMAAGGANT | _1RE NGna N T RTAAANNNNANT . ~
@) Projection: No Projection WAYPOIMTS - Saving 25 points

Note: Checking the GPS unit to confirm data uploaded properly prior to starting field work
is strongly recommended. To do this, disconnect the GPS unit from the computer, power it

on, and find a waypoint from the uploaded group (see the “GPS Field Procedures” section of
SOP #4 Using Garmin® GPS Units).

Other Trouble Shooting Tips

If you have an earlier version of the DNRGarmin (or DNRGPS) program on your machine you must
uninstall it before installing the new version. Uninstall previous versions by using the Start >
Control Panel - Add/Remove Programs tool (for DNRGarmin), or deleting the entire DNRGPS
folder — likely named “dnrgps” (for DNRGPS).

For other installation errors please refer to Minnesota DNR Help page, or contact the PACN GIS
Specialist at (808)985-6184.
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