
Considering Spatial Data

GIS I: Organizing Principles



Overview

• What is spatial data?

• Spatial data formats

• Organizing spatial data

• Sources of spatial data



Learning Objectives

• Types of data you might encounter

• Difference between raster and vector data

• Safely and effectively moving data

• Where to look for appropriate and accurate data



What is Spatial Data?

• Any piece of data with a geographic component
• Latitude/longitude
• Street address
• Zip code
• County



Spatial Data

• Geographic data in 
ArcGIS Desktop

• Abstraction of real world entities

• Feature classes linking  geographic 
features and tabular attributes

• Vector and raster data formats

Spatial Data

Attribute

Geography



Storing Abstracted Objects

• Two primary methods for 
digital storage

• Vector formats discretely 
identify shape coordinates

• Raster formats assign 
square cells to real world 
entities 



Vector Data Formats

• Shapefile

• Coverage

• GeoDatabase

• CAD files
Feature class or feature dataset



Abstraction of Real World Entities

• In vector based spatial data, real world entities are abstracted into 
three basic shapes

• Points: 
• facility locations
• patient homes
• fast food restaurants

• Lines:
• roads
• rivers/streams
• movements

• Polygons:
• census geographies
• State/county/city extents
• lakes/ponds



Raster Data Formats

• Image

• Grid

Raster
dataset



Data Format: Images and Grids

• Sources of data: 
• Remote sensing
• Scanned photos
• Digital orthophotos

• Rows and columns of equal sized 
cells

• Each cell stores a value
• Resolution depends on cell 

size
• Images 

• tiff, bmp, sid, jpeg, ERDAS 
files

• Grids (Arc native raster format)
• Image vs. grid- function of 

the content of a pixel



Organizing Spatial Data

• Folder structure

• Non-spatial database

• Geodatabase



Data Format: Shapefile

• Shapefile
• Each shapefile consists of at least 3 files:

• shapefile.shp;
• shapfile.shx; and 
• shapefile.dbf; 
• spatial reference information if present is stored in the .prj file

• Attribute storage
• No matter the feature type, a shapefile’s default attribute table is stored 

in a dBase format (.dbf)



Using ArcCatalog
• Window into your data
• Browse your data

- Graphical
- Textual

• Manage your data
• Create and view data documentation (metadata)



Viewing Data: Four Ways



Spatial Data Sources
• Established spatial datasets
• Established tabular datasets

• BRFSS - www.cdc.gov/BRFSS
• Census - www.census.gov

• State/County/city GIS
• Idaho – http://gis.idaho.gov/portal/
• Indiana – http://www.indianamap.org/
• Louisiana - http://lagic.lsu.edu/datacatalog/
• Maine - http://www.maine.gov/megis/
• Michigan - http://www.mcgi.state.mi.us/mgdl/
• Montana - http://nris.mt.gov/gis/
• New York - http://www.nysgis.state.ny.us/

• GIS clearinghouses
• http://data.geocomm.com/
• http://www.geodata.gov
• http://www-atlas.usgs.gov/
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