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GPS for Rangers – See that Coordinate in Court

Alaska Support Office GIS Team

http://165.83.60.38/rgr/rgr2.htm  (Alaska NPS Intranet)

http://www.nps.gov/gis/gps/aksogps/ (NPS-wide Intranet)

Background:

The ranger division in the National Park Service is often tasked to record locations of crime scenes.   Global Positioning System (GPS) receivers can be used to effectively pinpoint sites to within ~ 30 feet. Practice these four GPS collection techniques and you’ll collect more accurate and consistent data for possible court cases.  A second page illustrates critical settings on a Garmin GPSMAP76.
Four Easy Steps:

INITIALIZE

What is it:  GPS receivers that have been moved more than 200 miles or inactive for more than 20 days require some time to initialize before recording positions.  Initializing is the time period when the GPS receiver downloads satellite information into memory.  Without an adequate warm-up period, GPS data can be miles off.

Benefits: Recording a position on a GPS after it is warm will generate a more accurate point.
How to do it:  Turn on a cold GPS for at least 20 minutes.  Place receiver in an open spot away from buildings and if possible before entering tree canopy.  This also is a great test if batteries are up to the task.
POSITION AVERAGING

What is it: GPS receivers update your position every second which is subject to many errors beyond your control (ionosphere, multipath).  Averaging a point while standing still allows these errors to be reduced.
Benefits:  Setting your GPS receiver to average mode while standing still will give you a significantly more accurate location.  While standing still, you can fill out information like DATUM and estimated accuracy (see below).
How to do it:  Be sure to purchase recreational grade receivers that average.  The following Garmins support averaging (12, 12XL 12MAP, III+, Map76 and Garmin V) while eTrex series do not.  All Trimble equipment averages point features by default.  How long you average is a trade-off between efficiency and accuracy of your survey.  If your cataloging trash at a campsite, three seconds at each litter site is plenty; conversely, if you are recording the location of a moose kill site inside the park, then collect for a 180 seconds to ensure a more accurate position.  Collecting more positions, generally, provides a more accurate solution, but after a 10 minutes on most hand-helds, the additional time spent collecting does not produce a proportionally more accurate point. Keep an eye on the estimated accuracy and store location or write coordinate down when the accuracy is under 50’.  Record the number of positions.
ANTENNA
What is it: GPS receivers work much like your radio.  GPS antennas can be internal, but many models accept external antennas using a cable.  External antennas can help to alleviate problems caused by your body blocking the internal antenna while you stand over the receiver during collection.  

Benefits:  Reception of strong GPS signals ensures more precise and accurate data.  Purchase an external antenna to free your hands or for operation in aircraft.  External antennas also keep the GPS looking where it’s suppose to be looking–UP!

How to do it: Purchase GPS receiver's that allow external antennas (Garmin III+, GPSMap76, Garmin V, GeoExplorer3).  Determine location of antenna mount inside aircraft beforehand.  Pre-plan where antenna can be mounted on the dash or on the plexiglas bubble for a good view of the sky without entangling the pilot.  If you are working with only an internal antenna, holding the GPS above your head is the best technique.  

KNOW THY DATUM AND WRITE IT DOWN
What is it: The earth’s shape and dimensions are based on different mathematical models called datums.  Datums and projections allow for constructing a flat map when we know the earth is round.  Alaskan USGS maps as well as your Parks GIS system are based on NAD-27 Alaska datum.  Aircraft and Marine GPS are fixed on WGS-84 Datum.  GPS receivers can report your position in over 100 worldwide datums.  Communicating your position to someone who is NOT in the same datum can lead to errors from 300 yards to miles.
Benefits:  If you know your datum, and write it down, you’ll save heartache in the long run.  A mistake here can cause confusion, delay rescue and mistrust in the courts.
How to do it:  All GPS receivers allow you to change the datum on the screen at any time.  Regardless of the screen display, the true coordinates stored internally will never change.  Go to your GPS Setup |Datum page and change the datum first before writing the coordinate down.  When communicating a position, always say what Datum you are reporting the position in.  The best datum to use is WGS84.  Aircraft and marine pilots use WGS84.  When downloading a GPS to GIS, (like DNRGarmin and ArcView), ensure the projection is set to NAD27 so that the GPS data lines up with the GIS data.  Contact your GIS specialist for more info.


Gamin GPSMap76 Screen Shots:
During Initialization, the Satellite Page depicts satellites in view, correct date/time and accuracy.
COLD GPS – Not a good time to record positions                    

         WARM GPS – Ready!
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Averaging a point.  Pressing Save will store the average of 371 positions (about 6 minutes in this case) with an estimated horizontal accuracy of 31feet.
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Setting the coordinate format (eg.N 149˚ 34.445) and Map Datum to WGS84 before communicating a position to an aircraft.  To get to this page:  Press MENU twice, select Setup, scroll to Location tab, select fields.
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Include this type of information with every position





Collector:  Joel Cusick			Lat/Long DMS


Date:  12/21/01				N 61 11’47.36”   W 149 52’ 12.21”


Name: Illegal Point			Datum:  WGS84


Averaged point:  20 seconds		Model:  Garmin III+


Elev: 145’ above msl			Est. Accuracy = 24 feet





3D GPS Location
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