Global Positioning Systems




Objectives for this afternoon

Learn what GPS is all about
Learn how a GPS receiver works
Learn the importance of projections

Learn how to download and store GPS
data

Apply GPS to field activities to use for
work or play =y
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1.

3.

What is GPS?

GPS = Global Positioning System

Created and operated by USDOD
The SYSTEM Is made up of 3 major components:

Satellites

27 total (24 orbiting earth, 3 extras) traveling at 12,000 nautical
miles, twice a day.

The Satellites continuously send radio signals to earth
Those radio signals are picked up by GPS receivers
Ground Control Station

There are 5 Control Stations that transmit to the §agellltes RN
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The GPS receiver knows how long it takes the S|gnal to travel to
the receiver.






Handheld GPS recelvers are a great
resource for:

— Landowners
» Plotting a patch of noxious weeds
» Fence lines / Property boundaries

— Natural resource professionals
» Marking streams, structures, wells
» Wildlife habitat, wildlife corridors
* Plant inventories

— Other Outdoor recreationalists
 Hunting locations
« Fishing holes n e g
« ATV routes \of P
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Signal Accuracy

* Positional Accuracy:
— Grade of GPS
« Military
 Civilian (selective availability-scrambling)
— Signal Quality
* Angles
* Ground Control Station
« Background

» Relationship to the world
— WGS84 Datum



NUMBER ONE CITY DATUM
THIS BENCH MARK DESIGRATES THE PRIMARY DATUR FOR THE CITY OF CHICAGO.
IT 1S FROM THIS POINT TRAT ALL REIGHTS [N THE CITY. ARE MEASURED.

“THE CITY DATUM (S HEREBY ESTABLISHED AS A PLANE 17.840 FEET BELOW
THE BENCH MARK COT ON TOP OF THE BOTTOM $

TONE OF GRANITE BASE AT THE
SOUTHEAST CORNER OF TRE NORTHERN YRUST COMPARY BANK BUILDING AT THE
NORTHWEST CORNER OF S. LASALLE STREET AND W.MONROE STREET.”
4, SEPTEMBER 12,1928

. MUNICIPAL GODE OF CH]MGU"&
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http://upload.wikimedia.org/wikipedia/commons/3/3d/Chicago_City_Datum.jpg

Datums

The North American Datum of 1927 (NAD 27) is “with origin at (the survey
station) Meades Ranch (Kansas)." ... The geoidal height at Meades Ranch
was assumed to be zero

The North American Datum of 1983 (NAD 83) is “based on a geocentric
origin and the Geodetic Reference System 1980 (GRS80) is based on the
adjustment of 250,000 points including 600 satellite Doppler stations...

The WGS84 datum, which is almost identical to the NAD83 datum used in
North America, is the only world referencing system in place today. WGS84
Is the default standard datum for coordinates stored in recreational and
commercial GPS units.
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http://upload.wikimedia.org/wikipedia/commons/3/3b/Usgs_map_albers_equal_area_conic.PNG

Central merndian
(selected by mapm aker)

Great distortion
inhigh latitudes

Examples of rhumb lines
(direction true between
anytwo points)

Equatortouches cylinder
ifcdinderis tangent

Reasonablytrue
shapes and distances
within 15° of Equator




Coordinate Systems:
How we measure the world

 Polar Coordinates
— Latitude and Longitude

e Cartesian
— Universal Transverse Mercator
— State Plane





http://en.wikipedia.org/wiki/File:Polar_graph_paper.svg

reliical Map ofthe Warld, Jue 2002
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http://upload.wikimedia.org/wikipedia/commons/d/d9/Geographic_coordinates_sphere.svg

Faliical Map of the YWadd, luee 2002
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PINE GROVE MILLS 1.5 MI,

Mapped, edited, and published by the Geological Survey
Control by USGS and USC&GS

Topography by photogrammetric methods from aerial
photographs taken 1961. Field checked 1962

Polyconic projection. 1927 North American datum

10,000-foot grid based on Pennsylvania coordinate system, north zone
1000-meter Universal Transverse Mercator grid ticks,

zone 18, shown in blue




Maps

» Abstract Representations of reality
— Models

* GPS

— Location Iin reality
— Transferred to a map






