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COURSE OBJECTIVES


Confidently use a Garmin GPS device for:


Navigation PolygonsPoints Lines


COURSE OBJECTIVES


Improve data accuracy on the ground by 
reducing GPS and user error 


Integrate GPS field data with ArcGIS 10


Use ArcGIS 10 to create sampling designs


Design and document GPS projects
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AGENDA


Day 1
• Setup GPS Devices
• Point Data Collection & Navigation
• Integrating GPS Field Data with GIS
• Mission Planning


AGENDA


Day 2
• Spatial Reference
• Sampling Design & Uploading Data
• Line and Polygon Data Collection
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AGENDA


Day 3
• Park Infrastructure Team Project
• Start on Final Projects


Day 4 (half day)
• Final Project Work
• Project Presentations


COURSE MATERIALS


Agenda
Exercises


ArcGIS 10
DNRGPS 
R
GME 


C:\CSP7101
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OUR TRAINING APPROACH


New….Do….Review


Hands-on Real World Applications


TRAINING CHALLANGES


Wide range of skill levels
• Encourage you to help others


• Extra time? Please explore hardware/software 
functionality on your own


Instructors always learn in every class
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INTRODUCTIONS


Name…location…position


What’s your GPS experience?


What do you hope to get from this class?
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W H AT ’ S  Y O U R  S PAT I A L  R E F E R E N C E ?


DATUM’S, PROJECTIONS & 
COORDINATE SYSTEMS


WHAT’S A DATUM?


A Reference Point used to identify the location 
of unknown points


Mean Sea Level (MSL) is a datum for elevation
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IN GEO-SPEAK, A DATUM IS…


A 3 dimensional mathematical model for 
measuring unknown locations on the surface of 
the earth


Defines the origin & orientation of:


Latitude (Y), 


Longitude (X),  


& Elevation (Z)


COMMON DATUMS


NAD27- North American Datum of 1927
Clarke 1866 ellipsoid


NAD83- North American Datum of 1983
GRS80 ellipsoid 


WGS84- World Geodetic System of 1984
WGS84 ellipsoid  THE GPS DATUM!
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WHAT’S YOUR ELEVATION?


GPS Height = Ellipsoid Height (h) = H+N


WHAT’S A MAP PROJECTION?


The cartographic process that flattens the 
Earth’s 3D surface onto a two-dimension map 


Every flat map misrepresents the surface and 
distorts area, shape, distance, or direction


Planar Conic Cylindrical
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MAP PROJECTIONS


Sinusoidal:  Preserves Area – Distorts Shape


MAP PROJECTIONS


Mercator:  Preserves Shape & Distance – Distorts Area
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COMMON MAP PROJECTIONS


Universal Transverse Mercator (UTM)
• The USFWS standard


Albers Equal-Area Conic
• Used on Alaska National Wildlife Refuge’s


State Plane Coordinate System
• State & County planning agency standard


COORDINATE SYSTEMS


Geographic Projected  


Y 
N


or
th


in
g


X Easting


Lat/Lon (DMS) Lat/Lon (DD)
39° 30’ 00”  N 39.508333  


-77° 45’ 00”  W -77.504167


UTM Grid SPCS
4,374,446 N 111,029 N
258,839 E 755,460 E
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GEOGRAPHIC COORDINATE SYSTEM


Good for Identifying positions on a globe!  


Bad for distance and area calculations


Lat/Lon has No 
uniform units 
of measure


UTM GRID
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DATUM SHIFT


Layers that display together on the map, but are 
off slightly……most likely you have a datum shift


GCS, NAD83 GCS, NAD27
39° 29' 15.83" N 39° 29' 16.19" N
77° 48' 14.58" W 77° 48' 13.56" W


~ 23 meters of difference


DATUM SHIFT


NCTC GIS Lab Location


UTM Zone 18, NAD83 UTM Zone 18, NAD27
258874.310864 (X) 258843.337508 (X) 
4374667.32851 (Y) 4374448.20975 (Y)


31 meters of difference on X
219 meters of difference on Y
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TAKE HOME MESSAGE


Knowing what datum and projection you use is 
absolutely critical for: 


Creating GPS Data – GCS WGS84


Displaying GPS Data - Transformations


Sharing GPS Data - Metadata
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H O W  TO  S E T U P  Y O U R  G A R M I N


GPS DEVICE SETTINGS


TURN IT ON


If inside a building, 
this screen will 
appear in a few  
minutes….. 


Press the Enter 
Button to use with 
GPS off


Press and hold down the Red Button
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CHANGING DEFAULT SETTINGS


Main Menu Page Setup Page


Press the Menu button twice to access the Main Menu


CRITICAL SETTINGS


Setup Page
System Units Time
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PERSONAL SETTINGS


Display Tones Page Seq.


Setup Page


ADDING & MODIFYING FIELDS


Map Page


Press the Menu Button once for the Menu Page


Step 1 Step 2







GPS Settings 1/31/2013


USFWS ‐ NCTC 4


ADDING & MODIFYING FIELDS


Compass Page


Repeat the same process, but change to 3 Data Fields


MAP PAGE SETTINGS


Guidance Text


Orientation
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DELETE ALL DATA – The Quick Way


Step 1 Step 2 Step 3 Step 4


Tap the Menu button twice to access the Main Menu


QUESTIONS?


Get Ready for the Field


• Grab your field gear, GPS unit and extra batteries


• Need a nature break?
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C O O R D I N AT E  S Y S T E M


UNIVERSAL TRANSVERSE 
MERCATOR


UNIVERSAL TRANSVERSE MERCATOR


Cartesian Planar Grid Coordinate System (1,000 m)


Used by the U.S. Military


Great for small areas
• Minimal map distortion 
• Distortion greater at edge of zones


Most common map projection/coordinate system used by 
the land management agencies







UTM 1/31/2013


USFWS ‐ NCTC 2


IDENTIFYING UTM ZONES


Zone 1 


International Date
Line - 180


Equator


Zone 18


DEFINING UTM ZONES


UTM Zone
17


Central Meridian


500,000 m  


78 o
84 o


UTM Zone
18


UTM Zone
16


West Virginia 


(False Easting)
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CALCULATING UTM COORDINATES


Central Meridian


500,000 m  
78 o84 o


500400 600 700 800300200100 900


Northing Values (Y)
4,374,446 m


Meters North of the 
Equator 


Easting Values (X)
640,000 m


Meters + or – from the 
Central Meridian 


EquatorEquator


UTM Zone 17


UTM COORDINATES – 7.5” Quad
Easting
Values Northing


Values 


Latitude/Longitude
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UTM GRID READER


Target Hole 
Lanyard 


Hole Easting


N
or


th
in


g


UTM GRID READER


Mt. Wesley
Church


4,374,000
+


140 meters


256,000 + 0 meters 


256,000 E 


4,374,140 N





