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WHY DOESN’T MY DATA L INE  UP?


SPATIAL REFERENCE


Coordinate Systems


Projections


Datums


Transformations 


Overview
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Coordinate Systems


Is a reference system in GIS, like an address scheme.


Provides a common bases to communicate about a 
particular place or area on the earth’s surface.


Two fundamental types: Geographic and Projected


Geographic Coordinate Systems (GCS)


3D grid of lines wrapped over the Earth based on a Datum


Latitude (Parallels) & Longitude (Meridians)


Distances measured with angles
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What’s a Datum?


A Reference Point used to identify the location of 
unknown points.


In Geospeak - a 3D mathematical model for measuring 
unknown locations on the surface of the earth.


Defines the location of Latitude and Longitude lines.


Common Local Datum's


Datum Origin Origin Coordinates Spheroid 


NAD27 Meades Ranch, 
Kansas


33° 13' 26.686" N 
98° 32' 30.506'' W


Clarke 1866


ED50 Potsdam, Germany 52° 22' 51.45" N 
13° 03' 58.74" E


International 1924


Tokyo Tokyo Observatory 35° 39' 17.51" N 
139° 44' 40.50" E


Bessel


Indian Kalianpur, India 24° 07' 11.26" N 
77° 39' 12.57" E


Everest
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Common Earth-Centered Datum's


Datum Name Comments


WGS84 World Geodetic System of 1984 The NAVSTAR GPS Datum;
GRS80 or WGS84 spheroid


SGS90 Soviet Geodetic System of 1990 The GLONASS GPS Datum


NAD83 North American Datum of 1983 Up to 2 meter difference from 
WGS84; GRS80 Spheroid


ETRS89 European Terrestrial Reference 
System of 1989


GRS80 Spheroid


What’s Your Elevation?


GPS Height = Ellipsoid Height (h) = H+N
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Geographic Coordinate Systems (GCS)


Good for Identifying positions on a globe!  


Bad for distance and area calculations.


No uniform units of 
measure! 


Coordinates must be 
projected to measure 


area and distance.


Projected Coordinate Systems (PCS)


A flat 2D surface projected from a 3D globe


Cartesian grid (XYZ) based on a GCS


Distances measured in units of meters and feet
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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, direction, bearing & scale


Planar Conic Cylindrical


Common Map Projections
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Spatial Reference in ArcMap


WGS_1984_UTM_Zone_43N
WKID: 32643 Authority: EPSG


Projection: Transverse_Mercator
False_Easting: 500000.0
False_Northing: 0.0
Central_Meridian: 75.0
Scale_Factor: 0.9996
Latitude_Of_Origin: 0.0
Linear Unit: Meter (1.0)


Geographic Coordinate System: GCS_WGS_1984
Angular Unit: Degree (0.0174532925199433)
Prime Meridian: Greenwich (0.0)
Datum: D_WGS_1984


Spheroid: WGS_1984
Semimajor Axis: 6378137.0
Semiminor Axis: 6356752.314245179
Inverse Flattening: 298.257223563


Is a Coordinate System, 
Projection in some cases, and a 
Datum.


If not set, the data frame takes 
on the spatial reference of the 
first data set.


Spatial Reference in ArcMap


• If the added data has a 
different GCS (i.e., datum), a 
datum transformation is 
required (Warning)


• You can either set the 
transformation in the warning 
dialog or data frame 
properties
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Transformations


Many to chose from, but how 
do you decide?


Defining a Spatial Reference


If you have a layer without spatial reference defined, you 
cannot simply define this file to any coordinate system 
you chose.   You need to figure out what the file is 
actually stored in first!


• Check the metadata


• Add it to a map with a known projection


• Look at the numbers


• Contact the source and ASK
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Defining Spatial Reference


Once known, define the spatial reference 


Define Projection Tool - changes original by adding .prj
file!


With the spatial reference properly defined, THEN you can 
change the spatial reference if necessary (analysis)


Project Tool - creates a new file, doesn’t change original!


Reprojecting Data
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What you really need to know


Ensure all layers have spatial reference defined


Be sure the correct spatial reference is defined


Ensure all layers have same spatial reference when 
performing spatial analysis


Online Resources


Projection Basics: What the GIS professional needs to know  
(Article ID 23025, web help) 


How to Select the correct datum transformation 
(Article ID 21327, web help)


NOAA online Training:
http://www.csc.noaa.gov/digitalcoast/training/datums
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DATA DEVELOPMENT AND MANAGEMENT


MALDIVES GIS TRAINING


Contributors


Eric Kelchlin – Instructor
U.S. Fish & Wildlife Service
National Conservation Training Center
Shepherdstown, West Virginia
eric_kelchlin@fws.gov


Dan Polhemus – Maldives Project Advisor
U.S. Fish and Wildlife Service
Coastal Conservation Program
Honolulu, Hawaii
dan_polhemus@fws.gov


2013
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Course Objectives


Create GIS projects using a planning framework 
that identifies project objectives, methodologies 
and deliverables.


Provide hands-on experience developing the 
skills you need to create and manage spatial 
data.


Promote “student-driven” learning through 
independent projects and consultation.


2013


Course Goals


Embrace the Geodatabase!


Clean-up legacy 
data & stream-


line new GIS 
projects


Use Related 
Tables;


eliminate “flat 
mega-tables”


Use Topology to 
create data with 


integrity


2013
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Agenda


Mon Tues Wed Thur


Geodatabase 
Design


Geodatabase 
Tables


Open Lab


Digitizing and 
Topology


Open Lab


Overview Review


Finding Data


Spatial 
Reference


Managing 
Legacy Data


Open Lab


Review & 
Wrap-up


Metadata


Sampling 
Design


2013


Agenda
Exercises ArcGIS 10.0


GME


Materials


C:\CSP7200


2013
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Training Challenges


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


2013


Introductions


Name… Location…     Position


What’s your project about?


What do you hope to learn?


2013
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HEADS-UP D IG IT IZ ING IN  ARCMAP


CREATING A LANDCOVER LAYER


Two Digitizing Strategies


Auto-complete polygons


Cut-up a polygon
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Editing Options - Avoid Errors !


Snapping Tolerance


Sticky Move


Topology = Awesome Geometry


Define and manage data integrity rules between 
related features


Helps you identify and clean-up slivers, dangles 
under and overshoots, gaps and overlaps OH MY!
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Creating Topology


Must Create in ArcCatalog


Must exist within a Feature Dataset


Only 1 per Feature Dataset


Topology Rules


Over 25, we’ll explore 3


Must Not Overlap


Must Not Have Gaps


Must Be Covered By Feature Class Of
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Must Not Overlap


Must Not Have Gaps
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Must Be Covered By Feature Class Of


Validating Topology
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Fixing Topology Errors
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A SMARTER WAY TO MANAGE DATA


GEODATABASE DESIGN


Types of Geodatabases


•Single User editing
•2 GB size limitPersonnel


•Single User editing
•1 TB (1024 GB) per TableFile


•Multi-edit; supports versioning
•NO size limitServer
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Components of a Geodatabase


All kinds of data can be managed 
and interconnected in one location 


Spatial and non-spatial data


Main components are Feature 
Datasets and Feature Classes


Feature Dataset


A “folder” to organize related data
• Thematic
• Geographical


Where you define the:
• Spatial Reference
• Topological Rules
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Feature Class


Stores geographical features


Raster Data


Raster Data as an attribute


Raster Dataset – A single mosaicked image


Raster Catalog – A collection of images stored in the GDB 
or linked to an outside source


Raster Mosaic – catalog/dataset hybrid.  Uses functions 
to dynamically process images
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Tables


Non-spatial data


Relationship Class
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Shape Sample_ID


Point 1


Point 2


Point 3


Sample_ID Species 1 % Cover Species 2 % Cover Species 3 % Cover


1 PUTR 10 ARTR 40 BAGR 50


2 ARTR 15 BRTE 80 BAGR 5


3 PUTR 20 ARTR 60 BRTE 20


Sample_ID Species % Cover


1 PUTR 10


1 ARTR 40


1 BAGR 50


2 ARTR 15


2 BRTE 80


2 BAGR 5


Topology


A set of rules that determine how points, lines and 
polygons share geometry.


A must for vegetation maps!
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Domains & Subtypes


• Assign values, text and rules to 
fields


• Create Dropdown Lists


Help


• ArcGIS Online


• Google it!





