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What is GIS?
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What is GIS?

“Asking what GIS is about is sort of like asking ‘what 

is a computer about?’  The capabilities of GIS are 

so broad and its uses so pervasive in society, 

geography, and the technical world in general that 

a short, meaningful description is impossible.”

- Prof. Michael Kennedy (University of Kentucky) 2006



What is GIS?

“Geographic Information Systems are tools that allow 

for the processing of spatial data into information, 

generally information tied explicitly to, and used to 

make decisions about, some portion of the earth… 

Like the field of geography itself, the term is 

difficult to define and represents the integration of 

many subject areas.”

- Prof. Michael DeMers (New Mexico State University) 2005



What is GIS?

“….a computer-based system to aid in the collection, 

maintenance, storage, analysis, output, and 

distribution of spatial data and information”

- Prof. Paul Bolstad (University of Minnesota) 2005



GIS

 A tool for revealing information that is otherwise 

invisible in non-spatial format

 A tool for performing operations on spatial data that 

are too tedious, expensive or inaccurate if 

performed by hand

 A model of the Earth to map and analyze spatial 

data



Attribute Table



Geographic Feature



GIS Components



GIS Components



Views of the World



Discrete  

 Objects on Earth that have a fixed location, starting 

point, stopping point or boundary

 Points.  Zero-dimension objects with coordinate location

 Lines.  One-dimension objects created from a starting 

and ending point

 Polygons.  Two-dimensional objects that form an area

 Discrete view = Vector data



Vector





Continuous 

 Objects on Earth are constant, with no fixed 

beginning or end

 Raster data model represents continuous data

 Evenly distributed square grid cells

 Cells represent an area on the Earth – 10 sq ft, 30 sq 

meters, 1 sq km

 Precipitation, elevation, soils, forests,  



Raster Data Model





Vector v. Raster



Non-spatial Data



Attributes

 Non-spatial data associated with geographic 

features

 Attributes describe the geographic feature



Attributes | Nominal

 Nominal.  

 Descriptive information associated with a location



Attributes | Ordinal

 Ordinal.  

 Data that is ranked (1st, 2nd, 3rd)



Attributes | Interval & Ratio

 Interval. 

 Numerical data that has no fixed zero (temperature, 

time)

 Ratio. 

 Numerical data that has a fixed zero (age, cost, 

population) 



Attributes





Metadata



Metadata

 Data about data

 Name of dataset

 Spatial extent

 Coordinate system

 Attribute descriptions

 How and when the dataset was created

 Contact information



Metadata

 Nutrition labels are required on packaged 

food – they tell you everything you need to 

know to make an informed decision about 

whether or not you’d like to consume the 

food

 Metadata tells you whether the GIS data is 

junk food, or a healthy nutritious snack

 Nutrition labels do not tell you how to 

prepare the food – Likewise, metadata 

does not tell you how to use the GIS data



GIS Data Types



Coverages

 Original ArcGIS file format

 A directory that contains multiple data files



Shapefiles

 Most universal (and common) GIS file format

 Made up of multiple files that have to be present 

together to work (roads.shp, roads.shx, roads.dbf, 

etc.)



Geodatabase

 Newest file format for 

ArcGIS

 Can store multiple 

datasets in one 

database

 Functions are based on 

database structure



Main Function of GIS



What can you do with GIS?

 Capture

 Store

 Query

 Analyze

 Display

 Produce Output



Capture



Store



Based on attribute value(s)

Based on location

Query



Analyze



Display



Output

 Maps (both paper and digital)

 Graphs and charts

 Reports

 Statistics

 Animations

 Web applications


