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Presenter
Presentation Notes
Hello.  Welcome to this August 15, 2017 Conservation Webinar titled “Use of GPS for NRCS Conservation Planning:  Collecting, Managing, and Entering Data.

Your presenters are Dwain Daniels, GIS Specialist, CNTSC and Gary Hallbauer of NGCE.


Webinar learning objective

How to collect GPS data, maintain
data quality, and integrate GPS data
Into NRCS GIS applications —
emphasis on Garmin receivers *

nrcs.usda.gov/

0 * Not an endorsement — Garmin receivers are used
A4 extensively in NRCS



Presenter
Presentation Notes
The purpose for this webinar is to “Learn how to collect GPS data, maintain data quality, and integrate GPS data into NRCS GIS applications”.  

Why is this important?  NRCS personnel use GPS receivers to accomplish a variety of tasks and purposes that require different levels of accuracy and precision.  
GPS receivers can be categorized into 3 groups based on the accuracy of information provided (and cost), they are: Recreational grade, Mapping grade,  and Survey grade. 
Basically, the content of this webinar is focused on how to use a recreational GPS receiver to obtain the highest accuracy/precision possible to accomplish the job the NRCS personnel is working on.
The receivers discussed today are manufactured by Garmin and are in the recreational category. The USDA NRCS has a little under $1 million invested in Garmin receiver technology as reported in data compiled from the Integrated Accounting Systems (IAS).
This is not an endorsement for Garmin or any other producer or supplier of GPS equipment nor a recommendation for acquisition. Most of the webinar content covered today will also apply to mapping grade receivers.
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After today’s webinar you should be aware of:

 Pre-collection planning and basic Garmin
settings

« Data collection best practices; averaging
positions

 Assessing data collection quality in the field and
In the office

« Documenting the data collection experience

e Integration of Garmin GPS data into NRCS GIS
applications
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Presenter
Presentation Notes
You should be aware of the following after attending today’s webinar

Pre-collection planning and basic Garmin settings:  There are benefits of performing pre-collection planning for specified locations.  By doing so you gain insight into how many satellites are in the sky at the job site you are working at over the course of a day and you can plan your schedule to maximize the best coverage of GPS over your job site. We will also cover basic Garmin receiver settings.

Data Collection best practices and averaging positions:  You’ll learn about data collection best practices.  You’ll also learn how the Garmin does waypoint position averaging.

You’ll also gain some understanding of how to assess your data collection quality both in the field and in the office.  Documenting the data collection experience is important and you’ll learn some easy techniques on how to do that and where to place this data collection metadata.

Integration of your GPS location data is essential to your production of a professional conservation plan and plan map.  You’ll learn what methods can be used to import Garmin data into ArcMap and which of those methods work best.  You’ll also learn how to select and export features from ArcMap for transfer to the Garmin receiver for field use.


Garmin GPS / GNSS recelvers and NRCS

Earliest Garmin receivers go back to perhaps
1998 or 1999 — someone in NRCS may have used
It earlier!

First receivers were rudimentary — get a
position, see your position on a simple map,
navigate to a position, and capture a position

First NRCS wide Garmin receiver was the 2001
USDA SCA Garmin GPS Map 76. Featured 12
channel ‘All in View’ tracking and NDGPS
corrections
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Presenter
Presentation Notes
The NRCS has been involved with GPS since about 1991 and have used a variety of different devices over the years.  The first Garmin recievers may have been used as far back as 1998 but the first agency wide (actually USDA wide) acquisition was in 2001.  From these first steps to enterprise data collection technology the NRCS has heavily and continuously re-invested to take advantage of new Garmin GPS receiver capabilities.

Some definitions are in order for acronyms used here.  (NAVTECHGPS 2012)
GPS – Global Positioning System refers to the U.S. DOD constellation of 27-29 satellites.
GNSS –  Global Navigation Satellite System incorporates GPS, GLONASS, Galileo and other segments to support global navigation, position determination, and related measurements.
GLONASS – Global Orbiting Navigation Satellite System of the Russian Federation.
Galileo – Navigation satellite system under development by the European Commission of the European Union.
NDGPS – Nationwide Differential GPS



O

Garmins in use in NRCS *

GPS Map 76 and Map 76 follow ons
GPS Map 60 and Map 62

eTrex (early models with joystick) and
newer models (now at 35 model)

Montana series (now at 680 model)
Oregon series (now at 750 model)
Map 64 series (now at 64sc model)

* Procurement requests recorded in IAS



Presenter
Presentation Notes
This is a listing of the current Garmin receivers in use in NRCS.  It is derived from a compilation of IAS procurements over 10 years – the results of the compilation were sent to the Federal Government CIO (Chief Information Officer).  Newer models are listed where appropriate.


If you are using a GPS Map 76 (base)
receiver ...

e Then you are using a receiver that should
be replaced:

— No longer supported by Garmin (i.e., software
updates)

— Is more difficult to interface with NRCS
workstations (has DB9 serial I/0O — requires a
special 1/0 card or dock with DB9)

— The inland NDGPS has been terminated (fall
2016)
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Presenter
Presentation Notes
As stated in GM Title 170 Part 400, The National Geospatial Center of Excellence (NGCE) formerly known as the National Geospatial Management Center (NGMC) is responsible for development, support, and management of GPS technology applications ( officially called position, navigation, and timing (PNT)) for NRCS.  
It is the recommendation from NGCE that all GPS Map 76 receivers from the 2001 Service Center Agency (SCA) purchase be retired as soon as possible.
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About newer Garmin recelvers

Newer Garmin receivers can be broken down into
two basic categories

e Receivers with touch screen interface
— Montana 680
— Oregon 650, 750
— eTrex 25, 35

— Touch scroll through pre-configured pages of apps such
as Mark Waypoint, Camera, etc.

 Recelivers with key interface

— Map 64 series

— eTrex 10 and eTrex 20x

— Key button scroll through a pre-configured ribbon list of
apps
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Presenter
Presentation Notes
This is a listing of the two main categories of newer Garmin receivers and their basic functioning.

What do we mean by “touch screen” rather than key interface?  
Touchscreen- a display device that allows a user to interact with an electronic device like a computer or a phone by touching areas on the screen.  The display screen is also an input device.

Key interface-  key interface device (IDF) is a hardware component that allow a user to interact with a computer. The term is often encountered in the mobile communication industry where designers are challenged to build the proper combination of portability, capability, and ease of use into the interface device. 
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Basic Garmin settings for everyone

Always under Setup page

e System settings

— Satellite system
e GPS-GPSonly
e GPS + GLONASS (RU)
« Demo mode

— WAAS / EGNOS

« On — Utilizes space based corrections from the
FAA WAAS satellite

e Off — Does not utilize corrections from WAAS
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Presenter
Presentation Notes
Basic Garmin Settings for everyone.
Always on the Setup Page
Garmin is fairly easy to set up but here’s some reminders of some settings that can improve your Garmin experience and increase your data and reporting quality.
These System settings are the satellite constellation to be used and whether or not the WAAS augmentation will be used.  

Define:  
WAAS  is an acronym for Wide Area Augmentation System, that provides additional information to GPS receivers to enhance the accuracy and reliability of position estimates. Consists of satellites and ground stations that are managed by the Federal Aviation Administration primarily for aircraft.  WAAS provides information that removes errors in the GPS signal allowing for a significant increase in location accuracy and reliability for nearly all of the National Airspace System (NAS). 
EGNOS – European Geostationary Overlay Service is the first pan-European satellite navigation system.


More settings for everyone

Also under Setup page, System
settings

 Interface (data)

— Garmin Serial or MTP (BL2G compatible)
— Spanner (special serial 1/O)
— NMEA text, RTCM

« AA Battery type (or Battery Type)
— Alkaline
— Lithium or pre-charged lithium
— NIMH (Nickel Metal Hydride — rechargeable)

nres.usda.gov/



Presenter
Presentation Notes
MORE SETTINGS: Data Interface:   The most common method of transferring data to and from the GPS device is USB Mass Storage, Garmin Serial setting. 
Some NRCS offices have had IT group policies implementing Bit Locker to Go (BL2G) security protocol, in those offices the Garmin Serial interface will not function efficiently and the user will need to use the Media Transfer Protocol (MTP). Newer Garmin receivers are shipped with MTP in the interface choice list.  Garmin Montana 650, Oregon 650, eTrex 20 (touch) and eTrex 30 (touch) receivers can be upgraded to MTP capability using CCE approved Garmin Express software.

Spanner is an interface mode for connecting the Garmin to specialized data logging equipment.  The logging equipment has to have software that will accept the connection and ingest the Garmin data.

If there is a need for REAL TIME data transfer, there are different interface settings:  NMEA In/Out, Text Out, RTCM.

NMEA-National Marine Electronics Association; in regards to GPS it is a standard data format supported by GPS equipment manufacturers to facilitate hardware compatibility and software development.
RTCM -  Radio Technical Commission for Maritime Services established the format for the transmission and use of differential GPS broadcasts over data links to provide real – time and other corrections to GPS positions.
Another setting is the Battery Type
The battery type setting is important in that it helps the receiver provide you the user with a more accurate projection of remaining battery life.
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And one more setting for later on

Screen Capture ‘ON’ File Edit View Tools Help
Organize =
° Setup page ?. “  Name Type Size Modified
_ Display menu page - & 1819.bmp Bitmap ima.. 113KB  7/27/2017 9:48 AM
° Togg|e to ‘ON’ : & 1818.bmp Bitmap ima... 113 KB  7/27/2017 9:48 AM
Turns on screen capture -
Capture a screen every time 141t |

power button is pressed o C %
Toggle Screen Capture to ‘Off’ = \ ’
when finished | |

Captured screen shots are

found in the /Garmin/scrn
folder
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Presenter
Presentation Notes
And the last Setting for the receiver that we will cover that can be found on nearly every Garmin receiver, and certainly every newer model receiver, is the ability to perform a screen capture.

Screen capture is a great way to document GPS positioning conditions.  In one screen shot the user can document the receiver estimated accuracy, geometry of the satellites in the sky above the user, and the signal strength of the GPS signals – much like the bars on a telephone.  This is useful if the purpose of the work being accomplished will require “metadata” for the position locations.

Metadata is information about other data.  How, when, who, where the data was created, the estimated accuracy and precision of the data, etc.  It is important to document this if the information will be used to make important decisions and subject to critical review or examination.
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GPS availability planning

Purpose —to obtain knowledge of what
satellites are available for your work
location — before you go to work

Resources:
e Onthe Garmin —none

e On the web — available to all:
— http://www.trimble.com/GNSSPlanningOnline/#/Settings
— Need IE 11 (Silverlight 5.1.50907.0)
— won't work with Edge, Chrome, or Windows 10 Natural

Resources
Conservation
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Presenter
Presentation Notes
Now we will discuss GPS Availability Planning.
Before going to the field – when the goal is to get the most accurate GPS location possible it would be useful to know when the satellite constellation conditions are best during the work day at where you will be working.

You are not able to do this on the GPS receiver itself.  But you can use mission planning web sites made available by GPS companies to get a look at what we’ll be going on over your location – before you leave the office.

It’s literally rocket science.  The orbital mechanics of the satellites are constantly tracked and well understood.  Predictions for placement over any place on earth – but especially over North America – are relatively easy to compute.

A link is provided to a Trimble GNSS Planning Online web site.  It is possible for anyone to view what will be overhead and assess expected performance of the GPS for any location in  the U.S.  

Be aware that the GNSS Planning Online has certain requirements and limitations. It will work with Windows IE 11.  

Information from this site is useful to all GNSS/GPS users – no matter what model they are using.

http://www.trimble.com/GNSSPlanningOnline/#/Settings
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Starting GNSS Planning Online

. - Copyright @ 2014 Trimble Navigation Ltd.
GNSS Planning Online pyright @ g

Enter the link &=

Satellite Library

shown In the

Longitude: |W 97.3328°

Number of Satellites

previous slide

Cutoff: IIO“

Visibility

Day: |4/13/2016

Visible Interval: | 8:00 AM + [Time Span [hours]:
World View

Time Zone: [ (UTC-06:00) Central Time (US & Canada)
Iono Map
I - Tono Information
- Location: N 32.6708°, W 97.3328%, 2m Satellite System(s): Glonass
e I n g S Local Time: 4/13/2016 8:00 AM - 8:00 PM (UTC-5) Cutoff: 10°

Time Zone: (UTC-06:00) Central Time (US & Canada)

Sky Plot
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Presenter
Presentation Notes
When you go to the URL specified in the previous link – you will be taken to the GNSS Planning Online page – and the Settings initial startup page.

A vertical set of buttons appears on the left side of the screen.  These buttons open up tabbed views of different aspects of the GNSS Planning experience.

To the right of the vertical buttons – the setting dialogue appears.  It is here that you will enter the essential basic planning information required including position on the earth, height of the antenna, terrain or vegetation masking angle, and the date.

You should also enter in a start time and a time band.  You may change the time span to 12 hours and the visible interval to 6:00 AM. 
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GNSS Planning Online

GNSS Planning C

Most useful tabs (left side)

Settings

® Setti n g S Satellite Library

Elevation

® L i b r ary Number of Satellites

DOPs

Visibility

e Number of satellites

Sky Plot

World View

« DOPs (Dilution of Precisions) Lono ap

Iono Information
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Presenter
Presentation Notes
This is a listing of the most useful tabbed views in the GNSS Planning Online system.  These are the Settings, Library, Number of satellites, and DOP.
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Choose your location using GNSS
Planning

e Click on the ‘Pick...’
button to the right of | e |wzeoe
the coordinate fields Longitude: | W 97.3325° |

e ZOoOm and pan the

Settings

-
A

map to find location — s

 No image [ seins
background — best e [T |
resolution is down to RO oo |
the section or road
intersection "

o Click Apply Natural

Resources
Conservation
Service
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Presenter
Presentation Notes
You can use the GNSS Planner ‘Pick’ function to use a map to set your planning location.



Use Satellite Library to choose GNSS

providers

Choose from GPS,
Glonass, Galileo, Beidou,
or QZSS

Check /uncheck systems
to include / exclude from
the views

Check /uncheck satellites
within systems to include /
exclude from the views

Click ‘All’ or ‘None’ to
quick toggle choices

Satellite Library '}J
T

Satellite Library

I[MJ GPS ] [i_J Glonass ] [LJ Galileo ] [U Beibou ] [U e ] |

.. v @1 v @1 v G20  |v| @4 G20
(] @ Go2 @ Giz ] 8dc21 [V @ G30
v @co3 ] @e1z v G2 (v] @ c3n
(] @ GO5 @ G4 ] G2z [V @ G32

v @ cos v @ cis
@@GU? @616
L @cos (v @ c17
v @coo ) @ cis M@GZ?
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Presenter
Presentation Notes
If you click on the Satellite Library button you have the opportunity to select which GNSS provider is included in the satellite view pages to follow.

Selecting (checking) a box next to a GNSS type makes that satellite constellation visible in the views.  You can de-select (uncheck) individual satellites – but that is hardly necessary any more.  

Garmin receivers currently recognize and utilize GPS and Glonass signals.  We’ll have to wait and see what the future holds for Garmin receivers and the use of multi-GNSS capability that will soon number upwards of 72 satellites broadcasting navigation signals.

As a manager, considering the jobs your staff will be required to perform and you want your personnel to have higher mapping capability, this can be achieved by acquiring multi-GNSS capability – you will have to invest extra money in purchasing mapping grade multi-GNSS receivers.  The Trimble R1 and the Geneq iSX Blue II are examples of Bluetooth ™ enabled submeter multi-GNSS receivers.  These receivers are not stand-alone devices but are designed to deliver positioning information to iOS and Android smart phones or tablet devices through applications like the ESRI Collector for ArcGIS.
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Satellite Availabiltiy

Satellite Library

e Be sure all satellites o) 8 o) o) )
designated with a red N0 @ -
‘X’ are not checked s 20

EJ@R[M @RIS @Rzz

« Number of Satellites - o
Tab shows Total GPS R

v @ros ] @ ris

satellites and Glonass
satellites available

Humber of Satellites
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Presenter
Presentation Notes
The U.S. DOD GPS is still the preeminent navigation system.  There are 32 operational satellites in the GPS constellation.  Many of these are newer satellites that broadcast new open signals within the GPS L2 and L5 reserved bands.  It won’t be very long before submeter GNSS receivers are able to utilize these extra signals to refine position solutions.  Some mapping grade receivers have already entered the market.

At the time this webinar material has been prepared, there is no information on when or if Garmin might be implementing the use of the L2C or L5 signals.

Eight GPS satellites are a lot to utilize – but with a newer Garmin receiver – you can also utilize Glonass signals.  The Russian Federation (RU) has been improving the signal and satellite quality over the last 10 years.  It is possible to incorporate Glonass signals into positioning and data collection workflows if necessary.

When might someone use Glonass?  One good reason is to add additional satellite signals in areas that are ‘challenged.’  Sites under canopy or in rugged terrain (canyons) may have features that block full access to all available GPS satellites.  Use of Glonass ensures that some degree of positioning improvement can be achieved.

How well does this work?  A rigorous study to evaluate accuracy/precision has not been conducted in a number of years.  It might be best to keep good notes regarding the positioning environment if you find yourself having to work in a challenging environment.
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DOPs (Dilution of Precision) view

| DOPs 41-,,] J
Satellite Geometry

e Use DOPs view to
review satellite

geometry
Using satellites from the 4 compass
* Relationship # F i
between DOPs and
guality of position:
— Higher DOPS yield f2
poor positioning ﬂ ﬂ ﬁ

— Lower DOPS yield

HDOP (Horizontal Dilution Of Precision)

Using satellites from only 1 or 2

iti i guadrants will provide a poor
better pOSItIOI’] I ng Horizontal solution (HIGH HDOP). g
See also: https://www.e- Graphic Source:
education.psu.edu/geog862/node/1771 http://www.depts.ttu.edu/geospatial/center/gist4310 "' "all
/documents/lectures/Fall%202012/4310- Resources

Conservation

04%20Principles%200f%20GPS%200peration.pdf
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Presenter
Presentation Notes
Dilution of Precision (DOP) is a method of qualifying geometric distribution of a GNSS constellation across the sky over the user on the ground.

Because NRCS recreational and mapping grade positioning receivers typically achieve relatively poor vertical positioning (higher error vertically), we’ll disregard the traditional DOP views that qualify 3D positioning and instead look at the one measure that relates to most of what field planners are trying to capture – horizontal positioning quality.

The HDOP (Horizontal Dilution of Precision) measure, like all other DOPs, relates to the distribution of satellites across the sky.

Without going into detailed mathematics on how HDOP is calculated – let’s just say that higher HDOP equates to poor satellite geometry and lower HDOP equates to better satellite geometry.  The graphic from Texas Tech illustrates the extremes in HDOP – from the near perfect distribution of satellites relative to the user (in the center of the bullseye) to the worst case – where all satellites are piled up in one hemisphere or one quadrant of the sky.

There is not an official rating system, generally a HDOP less than 1 is rated Very Good and less than 2 Good.  
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Looking at DOPs — key on HDOP*

Horizontal Dilution of Precision estimate over time

DOPs

5.0
4.8
4.6
4.4
4.2
4.0
3.8
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1.6 I'.‘ V=g 71
1.4 AN
0.8 :
8:00 AM 10:00 AM 12:00 PM 2:00 PM 4:00 PM 6:00 PM
| — Geometrical Time —— Position (3D)—— Vertical —— Horizontal |
. ] Natural
HDOP of 1.0 at 11:40 am. U atwa
8/15/2017 11:40:00 AM Resources
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Presenter
Presentation Notes
When we click on the DOPs view of the GNSS Online Planning application we see estimates of multiple DOPs across your time band.  Because we’ve chosen 11:40 am as the time to be at the work site we’ll focus our attention around the 11:40 am part of the time band.

A number of DOPs are estimated and presented.  Although each has it’s own unique value – we’ll settle on looking at just one DOP, the Horizontal Dilution of Precision, or HDOP.
HDOP at our 11:40 am time is equal to 1.0 – a very good measure.  This measure is based on the number and distribution of GPS satellites in the sky overhead at our time.  We’ll be able to see this in graphic detail in the next slide.
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View the Sky Plot [skreein

View the Sky Plot to see where satellites are in the sky
relative to you (in the center of the plot) and their altitudes
above the horizon

@
- =
Q@ oo
GPS only
GPS with Glonass
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Presenter
Presentation Notes
Click on the Sky Plot button on the left side of the GNSS Planner Online screen.
The sky view of the distribution of GPS and even GLONASS satellites is displayed.  What is displayed is controlled by entries made in the Satellite Library page.  Even though the GPS distribution does not appear to be very good – the calculations still come out to be about a 1.0 on the HDOP scale.  The satellites are fairly well distributed as there are two satellites in every quadrant of the sky view save the SE view.  A near equal number are distributed towards the edge of the sky view and towards the middle of the sky view.
When we look at the GPS with Glonass Skyplot – we see that there are many more satellites and more satellites available in each quadrant of the sky.  This should make acquiring navigation signals much easier.

What’s the assessment for our day and time at our selected work site?
Based on the very low HDOP, the number of GPS and Glonass satellites available, and the Skyplot view of those satellites – it looks like it’ll be a really good day to work.

But what about looking at the past to see what might have gone wrong on other data collection days?
It is possible to set up GNSS Planning Online to look back in time – remember – the orbital mechanics of any GNSS satellite constellation can be predicted both forwards and backwards in time.

It is possible to capture screens of the windows we’ve looked at and to add the captured images to the client or project folder for reference or answering questions later on if needed.




Data quality at the job site

Holding the receiver

Orientation relative to the constellation
Orientation relative to FAA WAAS*

Use of external antennas

Collection of Tracks and Marking waypoints
Averaging

Assessing data quality in the field
Documenting GPS conditions while in the field

Natural
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Presenter
Presentation Notes
Now we’re going to take a look at assessing and improving GNSS data collection quality at the job site for when the job requires the most accurate position possible form the recreational grade receiver.
And how to assess the position quality in the field.


Holding the receiver

« What is the best way to hold the receiver?

— Garmins should be held at eye level, away from
the body, with the antenna pointed to the sky

— Proper positioning posture

Do you need to do this the entire time you are
using the receiver?
— No, just when you are marking waypoints or tracks

— Allow several seconds to half a minute for the
receiver position to stabilize after movement to this
position —before marking waypoints

— Give the receiver a better view of the sky by reducing
body masking

Natural
Resources
Conservation
Service



Presenter
Presentation Notes
We’ll start by looking at how you, the user, are holding the GNSS receiver.

The best way to hold any Garmin receiver is at eye level, with outstretched arm, and the antenna pointed directly to the sky.  Let’s call this the ‘Proper Positioning Posture’ for Garmin receivers.

You don’t need to do this all the time – especially if walking from one waypoint collection site to another.  You need to hold the device correctly for a few seconds before collecting the waypoint or beginning to start a track.
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Holding the receiver
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Presenter
Presentation Notes
These pictures illustrate the principle of pointing the antenna on the device towards the sky to get the best view of the GPS / GNSS constellation(s) when collecting/averaging a waypoint of collecting a track.


Orientation to the GPS Constellation

Directional orientation with respect to the GPS
constellation of satellites:

« Too many GPS satellites (28 to 32) to matter

much

— Between 7 and 10 satellites overhead nearly
anywhere

 With GPS + Glonass —really does not matter
— Between 7 and 10 GPS overhead
— Between 5 and 8 Glonass overhead

e Combined — between 12 and 18 satellites
overhead

O
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Presenter
Presentation Notes
There is really no concern about orientation just for GPS or GNSS acquisition in open sky or unchallenging conditions.


GPS plus Glonass — a sky full
N 323 %5 | ”ﬁ

. W097.8 10'f W097.8 35t’

It truly does not
matter which way
you face in open sky.

What is important are
the conditions and
use of proper
technique...

"7_\0;','
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Presenter
Presentation Notes
There were a bunch of satellites in the sky when these screen shots were taken.  What changed was the location of the receiver relative to what is called a forest tree line in North Central TX.   In this case the trees were at most 30 feet in height but impacted the signal strength for a good portion of the  constellation.
When collecting in challenged locations it may be necessary to collect a waypoint in an offset location with good signal strength and measure the bearing and distance to the location needed.
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A little about WAAS *

Stabilizes or smooths errors in second by second
position computations

Operated by the FAA developed for civil aviation

Correction signals transmitted from geosynchronous
satellites (~ 24,000 miles away)

Near equatorial orbit, constant station

Optimized for use > 200’ Above Ground Level but
corrections available at ground level for much of the
U.S.

Coverage over North America = Total

Rule of thumb regarding use on the ground — as
latitude increases, elevation angle relative to the
client receiver decreases — thus WAAS is more

readily blocked by terrain and vegetation
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Presenter
Presentation Notes
As discussed earlier, WAAS is a satellite based augmentation Differential GPS source that has been steadily improving since the reconfiguration and satellite refresh of 2008.
WAAS will potentially increase the accuracy of the position solution.
This is one case where orientation does matter – face towards the south.
For nearly all use in lower 48 states – face receiver towards S or SSW
For Alaska / Hawaii – face receiver towards S or SSE

Keep in mind that WAAS signals are line-of-sight, readily blocked by tree line/forest canopy, terrain obstructions.  North facing slopes at high latitudes are also susceptible to being out of line-of-sight.
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Using external antennas

 Typical uses

— Elevate antenna above user (backpack or
pole), antenna pole or backpack mount is
perpendicular to the ground

— Elevate antenna to access open sky (pole)

— Collect highly stable positions with the
antenna plane level (pole with level)

— Collect data over greater time periods (pole &
with bipod or tripod or long tracks on ground 8

e User must weigh...

 Desired accuracy of position This antenna has
« Theincreased number of pieces of mt;?flourctﬁi;ni?re
equipment to tote to the field and what that corrects
equipment weighs
« A note —not all Garmins have means to gt
connect an external antenna (e.g. — Oregon T
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Presenter
Presentation Notes
External antennas are another piece of equipment to carry and keep up with.  Why purchase and carry the additional equipment? Some things to consider?
It will very much depend on what the job is.  
Will the locations being collected eventually be converted into point, line, or polygon features?
How will you collect the data?  Will part of the job include collecting a track  where data will be collected continuously by walking?   It is not easy to maintain the proper orientation of the GPS receiver as previously described while walking.  You will definitely need a mount or external antenna if collecting a track using an ATV, truck, or boat. 
Will you need to collect the waypoints using averaging?  If you have other tasks to accomplish at the location the feature is being collected, it is more efficient to have the antenna or the device mounted on a  pole that can be placed upright and set to average with your hands free to do other tasks.

Take note of the photograph.  It just can’t be emphasized enough – poor antenna position and technique equals poor positioning results and accretion of errors.

Just like the old saw – Garbage in – Garbage out.
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Collecting tracks — best practices

Track setup
— Record method
« Time
« 10 second interval if walking
« 3second interval if riding (ATV, truck, boat, etc.)
— Auto Archive — Daily

Be in proper positioning posture before starting

— Allow a few seconds for the receiver to stabilize before
starting a track

Maintain steady velocity except ...
— Slow down when tracing along a curve — densify points

Watch where you are going — not the display
As much art as Is science — practice makes perfect Natural

Resources
Conservation
Service

nres.usda.gov/
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Presentation Notes
The most important things to remember from this slide:
The record method is usually a choice between Time or Distance.  Time is recommended with the 3 second interval when walking.  The user needs to be aware that anytime motion is stopped the locations in the track will continue to be collected.  This can result in quite a mess if the track is converted to a line feature class.
Proper positioning posture – or – use an external antenna on a backpack
Constant velocity
Watch where you are going
Hold at the starting point for a few seconds before initiating track recording

Practice, practice, practice!




Marking waypoints

Use ‘data collection posture’ and
allow the receiver to stabilize for a
few seconds

Hold receiver arms length, about
eye level, antenna pointed to sky

Firmly grasp with one hand, press
Mark key (Map 64) or tap the Mark
Waypoint App (Oregon 650) with the
other hand — the Waypoint page will
appear

The default name of the waypoint is
a number

You can change the waypoint name
by toggling the rocker key (Map 64)
or tapping in the name field (Oregon
650)

WITEST 001

Note
A SIMPLE TEST POINT

Location

14 S 0656
uth 3616

Elevation
718!

Natural
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Presentation Notes
Creating a waypoint is not difficult.  Hold the receiver where the antenna has a clear view of the sky for a few seconds then collect the waypoint.  The name of the waypoint can be used as it is or the NAME and a NOTE can be manually entered.
We’ll be talking about documenting the data collection.  Making notes within a waypoint is but one method.
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0 to the workstation
A\ —/4

About Garmin Waypoints

Stored in WGS 84 decimal = )

File Edit Format View Help

degree spatial reference Ka] vers 41,0 Sncading FUTT S standalone 0 T2 o M Tis="TCw: /v Copoaral . con/ /AT

xmlns :wptxl=' http //www. garmin. com/xm1schemas /WaypointExtension/v1"

xmins :gpxtpx="http://www.garmin.com/xmlschemas/TrackPointExtension/vl" creator="GPSMAP 64st"
S S el I l version="1.1" xm'lns‘xsi:"http'//mvw w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.topografix.com/GPX/1/1 http://www.topografix.com/GPX/1/1/gpx.xsd
http://www.garmin.com/xm]lschemas/GpxExtensions/v3 http://www8.garmin.com/xmlschemas/GpxExtensionsv3.xsd

* http://waw. gar‘mwn com/xmlschemas /TrackStatsExtension/vl
Sto re aS G PX O rl I l atte http://www8.garmin. com/xmlschemas/Trackstatsextension. xsd
L] http://www.garmin.com/xmlschemas/WaypointExtension/vl
. http://www8.garmin. com/xmlschemas/WaypointExtensionvl.xsd
fl I eS http://www.garmin.com/xm]lschemas/TrackPointExtension/vl

http: //mvw garmin. ccm/xm'lschemas/Tr'a(kPmntExtenswunvl xsd"><metadata><Tink
href="http://www.garmin. com"><text>Garmin Inter'nat'l0na1</text></11nk><t1me>20177077
28T14:42:237</time></metadata><wpt lat="32.670858" lon="-97.332974"><ele>218.967651</ele><time>2017-07-
—_ Op en G PS fo r m at I28T14:42:232</t1'me><name>TEST 001</name><cmt>A SIMPLE TEST POINT</cmt><sym>Flag, Blue</sym></wpt></gpx> |
(Topographix) with Garmin
enhancements =
. | » Computer » GPSMAP 64st » Internal Storage » Garmin » GPX »
— Readable as plain text Fle Edi View Tools el
(Notepad, WordPad)

L+ Name Type Size Modified

— See )

. I Current File folder 47172014 4:32 PM
http : //WWW.tO poq raflx .CO m/q ' |J BirdsEye Demo.gpx GPX File 2KB 6/16/2010 2:05 AM
X a.S i |_31 Garmin Waypoints.gpx GPX File 2KB 3/9/2000 7:41 AM
u' |J Grand Canyon National Park.gpx GPX File 3KB 7/5/2011 3:33 AM
H H - |_31 Track_A016-09-13 150146.gpx GPX File 14 KB 9/13/2016 3:27 PM
A n eW G PX fl I e I S C r eat ed . [ Track B016-09-13 150744.gpx GPX File 8KB 9/13/2016 3:28 PM
d a.l Iy i 1% Waypoints_19-AUG-16.99x GPX File SKB  8/19/2016 443 PM
|9 Waypoints_24-AUG-16.gpx GPX File 3KB 8/24/2016 4:40 PM
. . - ' [T Waypoints_28-AUG-14.gpx GPX File 2KB 9/23/2014 12:08 PM
G a.r m I n r eC e I Ve r S t O r eS I n a i"_| |9 Waypoints_28-JUL-17.gpx GPX File 2KB 7/28/2017 8:52 AM

file system — much like a
thumb drive Natural

Resources

Browse to, copy, then paste Conservation

Service

nres.usda.gov/
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Presentation Notes
Waypoints and Track locations are stored in WGS84 spatial reference system.  When the device is connected to the computer they can be managed (copied, pasted, deleted) similar to using an external drive.

If BL2G is activated on the computer use the MTP setting instead of the Garmin Serial setting.



http://www.topografix.com/gpx.asp
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Averaging Wayp0|nts — newer Garmins

Select Start to begin
recording a new
sample

 Toggle or tap on
W TEST 001 TEST 002

Way p 0 I.n t 347ft NE Number of Samples
Averaging on the s Japen oA
Garmin ™ 016 (13-AUG 16)

 Selectthe v o5 20010
waypoint to

Create Wa';pulnt

480ft E
Bai N1 [TO_ANIFCTRY

avera.g e — th en Select Save to add a Select Save to add a ¥he watmaint has baan
sample with averaged sample with averaged : !{Ip datad
Start values values paate

TEST 002
Sample Confidence

TEST 002
Sample Confidence

TEST 002

e Tap ‘Save’to save Number of Samples

T

T

AMveraging
Time

AMveraging
Time

O
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Presentation Notes
Averaging waypoints has changed a little since the Map 76 days.  New algorithms have taken the place of simply counting seconds.  
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Averaging best practices

Be in proper positioning posture before starting

Don’t move — introduces error
— Maintain same distance from body, eye level
— Maintain facing same direction
— If you move —redo waypoint and average again

Use the Garmin algorithm

— Full sample confidence of 100% achieved in about 30
seconds in open sky

If you go less than 100% - document how long (sec) you
average

Using more than 30 seconds in open sky yields
diminishing returns; in challenging environments — may
not help all that much — think Glonass instead

Garmin advises: Wait 90 minutes before averaging (Who

does that really?) o
— Wait a few seconds for the receiver to stabilize before Resources
Startlng average gsrniivatmﬂ

nres.usda.gov/
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Presentation Notes
You will have to hold the Garmin very still – the slightest wobble introduces error.
Averaging used to be thought of as a way to overcome lack of satellites in challenging environments.  Think use of Glonass and maybe even averaging with Glonass enabled.
Averaging for about 30 seconds will usually be enough, any longer will not improve the position accuracy.

This is something that you – the user – will have to try on your own.
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Documenting GPS conditions while In

the field _
BN

In field documentation
 |n afield notebook |
 |n notes within a feature

(waypoints only)

 Using screen shots

— Screen shot at beginning of
work session

— Screen shot after collection
of a waypoint or track —
correlate these by the time
stamps

* Relative geometry

e Quality of
— Screenshot at the end of a : positioning
work session | _ « Signal strength
— Store screenshots in project
or customer or work site O
folder as ‘graphical metadata’ et

Service

\Oj nres.usda.gov/
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Presentation Notes
Honestly, recording much in the waypoint notes is not very efficient using a recreational grade GPS receiver.  
Depending on the job being performed it is recommended to collect a hardcopy of necessary information in a field notebook.
A record of which waypoints and tracks will be needed if the positions collected will be converted to geospatial data used represent the location of features in a conservation plan map or other map product.

If metadata is required, screen shots contain a lot of information in such a small picture.
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Assessing data quality in the field

14 5 0656350 3615937

* View the feature against a map or
Image background on the Garmin

24K topo map

Birdseye ™ image data (many new
receivers come with a 1 year
Birdseye subscription)

How does the feature collected
compare to it’s surroundings?

If point — does the point location on
the receiver map have the same
relationship to other points on the
ground?

If atrack — does the track match a
visible feature? Are there spurious
features along the track (i.e.
zingers)?

467 ft E

14 5 0656312 3615940

ATH

_

Natural
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Presentation Notes
If you have the 24k topos loaded onto your Garmin, or have purchased BirdsEye ™ imagery – you should be able to do a simple visible assessment of gross error.
Look for the obvious blunders.
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Compare data quality using imagery

 Newer Garmins come  jheterelt D2
with 1 yr. Birdseye ™ i EivRly  E—
Imagery subscription
« Download imagery

using BaseCamp —
then transfer to

receiver

e Turn on imagery sl come 2
display in Map
settings

Natural
Resources
Conservation
Service

« Compare in the field

nrcs.usda.gov/
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Presentation Notes
This example is derived from a series of Garmin screen shots showing waypoint and track results against BirdsEye imagery.
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Garmin estimated accuracy

Appears in the 19500302101 9T | b " Seies:
upper right corner — -
of the satellite page
on all receivers

when operated as
GPS only

Left side — just
below the
coordinates — on
receivers operated
using Glonass

Natural
Resources
Conservation
Service
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Presentation Notes
Garmin estimate accuracy is based on proprietary algorithms.  How good is it?
The answer is – will vary from location to location – because the view of the sky differs.
How about your location?
We’re going to discuss comparing to National Geodetic Survey (NGS) benchmarks on the next slides.
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omparing data to NGS s

The N

PROGRAM

e Answers ‘How accurate am |

HVS260

HV9260

’? ] HVS260

oda
- HVS260

HVS260

HVE2e0
HVS260

e Retrieve reference ‘Data Sheets’ =i

HVS260*
HVSZ60*

https://www.ngs.noaa.qov/datasheets/ =

Hvezel
HVSZ60
Hvezel

o Select data format (Datasheets  ::

HVSZel
HVS260

or GIS Shapefiles)

Hvezel
HVSZ60
Hvezen

e Select retrieval method ek

Hvezel
HVS260
HVE2e0

— Interactive map o

— Search (by county, point ID, point

name) e

HVS260

urvey marks

GS Data Sheet

= datasheet95, VERSION = B8.12.2

National Geodetic Survey, Retrieval Date = JULY 31, 2017

A AR A KA KK A R A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AN A AR AN AN AN A XA H AR A HA AKX

CBN - This is a Cooperative Base Network Control Station.
DESIGNATION - ADM HULL
PID - HV9260
STATE/COUNTY- MD/MONTGOMERY
COUNTRY - us
USGS QUAD - WASHINGTON WEST (1983)

*CURRENT SURVEY CONTROL
NAD 83(2011) POSITION- 38 59 35.22102(N) 077 01 52.29302 (W) ADJUSTED
NAD 83(2011) ELLIP HT- 131.197 (meters) (06/27/12) ADJUSTED
NAD 83(2011) EPOCH - 2010.00
NAVD 88 CRTHC HEIGHT - 163.2 (meters) 535. (feet) GPS OBS
NAVD 88 orthometric height was determined with geoid model GECIDS3
GEOID HEIGHT - -32.330 (meters) GECIDS%3
GEQID HEIGHT - -31.9%66 (meters) GECID12B
NAD 83(2011) X - 1,114,003.508 (meters) COMP
NAD 83(2011) ¥ - -4,837,292.649 (meters) CCoMP
NAD 83(2011) 2 - 3,991,805.710 (meters) CCOMP
LAPLACE CORR - -2.59 (ssconds) DEFLEC12B

Network accuracy estimates per FGDC Geospatial Positioning Rccuracy
Standards:

FGDC (95% conf, cm) Standard deviation (cm) CorrNE
Horiz Ellip SDN SDE sSDh (unitless)
NETWCRK 0.76 2.86 0.34 0.27 1.46 -0.00451432

Click here for local accuracies and other accuracy information.

.The horizontal coordinates were sstablished by GPS observations
.and adjusted by the National Geodetic Survey in June 2012.

_NAD 83(2011) refers to NAD B3 coordinates where the reference frame has
.been affixed to the stable North Bmerican tectonic plate. See
.WWW.Ngs .noaa.gov/web/surveys/NA2011 for more information.

.The horizontal coordinates are valid at the epoch date displayed above
.which is a decimal eguivalence of Year/Month/Day.

.The orthometric height was determined by GPS observations and a

Natural
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Presentation Notes
This is a more rigorous way of assessing your results by comparing the GPS position on the receiver to a reference bench mark.  The best way of finding benchmarks is to use the interactive search on the National Geodetic Survey website or download the NGS Benchmark dataset.

https://www.ngs.noaa.gov/datasheets/

NGS Interactive search

Use interactive map to browse to work
location

Place ‘X’ point in the middle of the work
site
Nearest NGS listed marks will appear

Tune the map layers to show GPS
positioned NGS benchmarks

Click on ‘Find Marks’; Marks will appear on
the map — if a mark is within a good
distance (subjective) — click on the mark,
then click on the Datasheet link

[ ViewMap | | ViewList |
Help
Map Layers
Horizontal
™M ¥ CORs
VA GPS Sites
[]A Classica | Horizon tal

Vertical

[l @ Vertical Control
Lo Approximate Heights

[ Find Marks || Clear Marks |

Natural
Resources
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Service
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Presentation Notes
Use the map and find the marks nearest to where you ‘spot’ a location.
Choose benchmarks closest to your job site.
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Find nearest mark and retrieve DS

Select the mark...

o Py National Geodetic Survey Data Explorer
National Geadetic Survey The NGS Data Sheet

Data & Imagery

See file dsdatapdf for more information about the datasheet.

PROGRAM = datasheet93, VERSION = B8.12.2

1 Mational Geodetic Survey, Retrieval Date JULY 31, 2017

GHO234 * Ll

GHOZ34 CBN - This is a Cooperative Base Network Control Station.

Name - M 131

Elev Source - ADJUSTED DESIGNATION - M 131
% cors Elov Order - 2 PID - GHO234
M a GPS Saes ] Pos Source - ADJUSTED STRTE/COUNTY OK/KRY
[l ciassical Honzontal Pos Order : None COUNTRY us
Ortho Ht : 303933 USGS QURD BLRCEWELL (1988}

Vartical Ellip Ht - 275 143

L@ Venical Cantral *CURRENT SURVEY CONTRCL

L1 Approwimate Heights L

GHOZ34™* 2011) POSITION- 3& 45 11.98095(N) 35 (! ADJUSTED
: 5 GHOZ34* NAD 83(2011) ELLIF HT- 275.143 (meters) (08/27/12)  ADJUSTED
TS GHOZ34* NAD 83(2011) EPOCH = 2010.00
Location radiss (5| Miles MAVD ORTHO HEIGHT -  303.933 (meters) 957.15 (feet) ADJUSTED
Mark Cantar
GEOID MEIGHT 28.719 (meters) GEOIDIZB
HAD B3(2011) X - -646,128.7 (meters) COMP
MAD 83(2011) ¥ - -5,075,é8 ? [meters) coMp
PID : GHO234 MNRD 83(2011) 2 - 3,795,660.153 (meters) ooMP
LRFLACE CORE 2.27  (seconds) DEFLEC12S
DYNAMIC HEIGHT - 303.672 (meters) 996.30 (feet) COMP
MOCDELED GRAVITY 979,766.7 {mgal) HAVD BB
Order : ]
Fos Source - ADJUSTED VERT ORDER - SECOND CLASS 0
Pos Order . Mone
I‘H‘inlJLB&BJ Hetwork accuracy estimates per FGDC Geospatial Positioning Accuracy
g HE - 278143 GHO234 Standards:
Daininait GHO234 FGDC (55% conf, cm) Standard deviation (cm) CorrNE
GHOZ34 Horiz Ellip SDN SDE SDh (unitless)
ShowHide Legend GHOZ34 NETWORK 0.69 1.53 0.32 .22 0.78 0.09310229
GHOZ34
‘Map dista €201 7 Gocsghe Mnagory 2017, Digialtiobe Landsat / Copericns, .
Survey [ 1 iifcimter Thursday, 15-Dec-2016 11:10:32 EST
HOS Howe = HGS Employees = Privecy Policy = Diaclaimms = USAgov = Ready.gov = Site Map = Conloct Webmaster
Natural
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Presentation Notes
Once the benchmark is selected, click on a link and download the data sheet.


Take the datasheet info to the field

Record the coordinates from the Datasheet or
print the datasheet

Once in the field — compare GPS performance
before or after a collection — by standing on the
NGS mark

Capture a waypoint or two or three over a period
of a couple of minutes

Document with screen shots

Best practice — enter the mark as a waypoint, set

the Garmin to navigate to the point, stand on the
point, and record the distance to the point —

before or after a collection session Natural

Resources
Conservation
Service
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Presentation Notes
The benchmark coordinates can be read from the data sheet and entered as a new waypoint on the Garmin receiver.
Then navigate to the benchmark, and determine how well the recreational grade GNSS receiver is performing under those conditions on that day.  
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Decision time ...

If the data on the receiver matches features on the
ground — accept and move on...

If the data (or some of the data) do not match
features on the ground —redo those parts that do not
match.

How does the receiver performance compare to
surveyed reference marks?

If there are still iIssues —time to reassess:
— GPS conditions (# SATS, masking, canopy, SNR)
— Feature collection technique (proper posture?)
— Mode of collection
« If waypoints —try averaging
o If tracks —try collecting waypoints instead Patus!

Resources
Conservation

Service
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If you are not happy with the in field quality assessment – redo is easier than trying to work with erroneous data later.

Reassess how the work was done – could something be done better?
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Integration of GPS data.

ArcToolbox
& 3D Analyst Tools

GPX to Features tool — Converts GPX @ Analysis Tools

& Cartography Tools

flles Into ArCGIS featu reS = & Conversion Toals

& Excel
= & From GPS

 Provide name and location for input ¥ GPXTo Features

= & From KML

GPX flle “ KML To Layer

[+ & From PDF
 Provide name and location for output
feature CIaSS E%;?izﬁzeometry,ﬁmibutes

#, Add XY Coordinates

— Shape file or, “, Adjust 3D Z
"5 Bearing Distance To Line
— Geodatabase feature class “\ Check Georetry

#, Copy Features
#, Delete Features

 Imports tracks as points . Dice

“ Feature Envelope To Palygon

— Use Data Management Tools > Features o peeTote
> Points to Line to make into lines 7 Feature To Polygon

"“% Feature Vertices To Points
“, Geodetic Densify
*, Minimum Bounding Geometry

* Multipart To Singlepart
W X Points To Line|

* Polygon To Line
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Presentation Notes
There are three methods to integrate Garmin data into ArcGIS…
DNR GPS
Garmin BaseCamp
ArcGIS tools
In this presentation we will cover the use of ArcGIS Tools to export Garmin GPX files. 
The GPX to Features tool is located in the Conversion Toolset in ArcToolbox.
One shortcoming – it imports tracks as points – but with the use of one more geoprocessing tool you can create lines features from track points.  
An ArcGIS geoprocessing model or Python script can be used to create a seamless workflow process to create line features from the GPX Track.
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ArcMap GPX import results

Tracks symbolized and labeled

Track points
and points to
lines shown

Natural
Resources
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Service
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Presentation Notes
This is the result of using ‘GPX to Features’ tool – then ‘Points to Lines’.
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View Feature Class on GPS Device

 Simple process.

 Good if Users need
to navigate to
existing features
using current labels.

= @ GPX10.1
>0
5 Features to GPX
N T N ' . -
- . . FIDx Shape * OBJECTID | CID
<wpe laze » 0 | Foint 1 1
<gle>»l</ele> -
<time> </time> 1 [Point 2 1
<name>1d</name> 3
<desc> == 2 |Point 3 1
</wpt> 3 | Point 4 1
<wpt lat="3Z.._.3 -
wgelei()c/ele> 4 (Point 5 1
<time> </time> .
e Name field r 5 PD!”t ] 1
/<desc> </desc> visible in & | Point T 2
< e .
<wmt laten Garmin Map
<gle>0</ele>

<time> </time>
<name>la</nams>
<desc> </desc>
</wpt>
<wpt lat=": " lon="-¢ >
<ele>0</ele>
<time> </time>
<name>le</name>
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Presentation Notes
There are 2 methods to convert ArcGIS point and line features and export them to Garmin GPX:
Features to GPX toolbox.  This has been tested for use in ArcGIS 10.5. 
Using KML to KMZ and Garmin Base Camp, a multi-step process.

Will cover the Features to GPX tool.  It can be downloaded from the NRCS National GIS Sharepoint site
https://www.arcgis.com/home/item.html?id=067d6ab392b24497b8466eb8447ea7eb

You start by subsetting your data.  Take only what you need for the field.
Select features and export the selected features to a conversion feature class.
Add a field to the Attribute table:  NAME and populate the field with the attribute value to be used on the Garmin.
This creates the GPX file that can be viewed in NotePad.  Copy the GPS file on to the Garmin in the GPX folder.
Set the Garmin to view the waypoints or tracks.

This is one method to enable users to navigate to existing features in a point or line feature class that is converted to GPX format retaining an attribute field as a label on the GPS device.
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Garmin Data integration recommendations

For Garmin GPX import

« Use the ArcMap tool ‘GPX to Features’

« Convert track points to lines

 Label and symbolize for the plan document

For ArcMap feature export to Garmin receivers
« Use ArcMap Features to GPX tool.
e Converts points to Waypoints, lines to Tracks

« Open using Track Manager or Waypoint Manager & View
Map.

NGCE does have an effort to automate these tools and reduce
the number of applications to step through.

Natural
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Rewew

Replace Map 76 receivers and maintain software on other
models —reinvest if necessary.

You can use GPS/GNSS planning online applications to view
the positioning environment before and after a field visit.

Use proper positioning technique to achieve best results when
capturing waypoints and tracks.

Use WAAS corrections and averaging to increase positioning
accuracy (within limits).

Use best practices for averaging to achieve best results when
averaging waypoints.

Document GPS information and conditions using notes or
screenshots as needed.

Assess data quality in the field and redo if possible, review
data quality in the office and edit if needed

Import Garmin data using ArcMap GPX to Features; export

using ArcMap Features to GPX. Recourts

Conseruatiom
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This is what we’ve discussed today.
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Questions?
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Presentation Notes
Are there any questions?  Thank you for your time today.


	Use of GPS for NRCS Conservation Planning:  Collecting, Managing, and Entering Data
	Webinar  learning objective
	After today’s webinar you should be aware of:
	Garmin GPS / GNSS receivers and NRCS
	Garmins in use in NRCS *
	If you are using a GPS Map 76 (base) receiver …
	About newer Garmin receivers
	Basic Garmin settings for everyone
	More settings for everyone
	And one more setting for later on
	GPS availability planning
	Starting GNSS Planning Online
	GNSS Planning Online 
	Choose your location using GNSS Planning
	Use Satellite Library to choose GNSS providers
	Satellite Availabiltiy
	DOPs (Dilution of Precision) view
	Looking at DOPs – key on HDOP*
	View the Sky Plot
	Data quality at the job site
	Holding the receiver
	Holding the receiver
	Orientation to the GPS Constellation
	GPS plus Glonass – a sky full
	A little about WAAS *
	Using external antennas
	Collecting tracks – best practices
	Marking waypoints
	About Garmin Waypoints
	Averaging waypoints – newer Garmins
	Averaging best practices
	Documenting GPS conditions while in the field
	Assessing data quality in the field
	Compare data quality using imagery
	Garmin estimated accuracy
	Comparing data to NGS survey marks
	NGS Interactive search
	Find nearest mark and retrieve DS
	Take the datasheet info to the field
	Decision time …
	Integration of GPS data. 
	ArcMap GPX import results
	View Feature Class on GPS Device
	Garmin Data integration recommendations
	Review
	Questions?

