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What is GIS?

• An Information System
Hardware, software, & 
analysis tools

• A system for Viewing, 
Managing, and 
Analyzing spatial data

• The Science of Where
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What is a GIS?

GIS = Spatial Data + Spatial Analysis + Maps
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What makes data spatial?

Place nameGrid coordinates

Government
Geographies

Distance & bearingReal world objects

Latitude / Longitude
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Why is GIS unique?

• GIS handles SPATIAL information
• Information referenced by its location in space

• GIS makes connections between activities 
based on spatial proximity

• Creates relationships between otherwise 
unrelatable data
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GIS concepts are not new!
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London Cholera Epidemic 1854
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Visualizing Data
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Visualizing Data
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Considerations

• Data Type
• Projection
• Accuracy/Quality
• Scale
• Resolution
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Raster

Types of Geographic Data

Vector
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Types of Geographic Data

Vector

Point Arc(Polyline) Polygon
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Raster
Collection of cells or pixels, each with a specific value

Types of Geographic Data
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Types of Geographic Data
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Map Projection = 3D to 2D 

ajewelrystyle.com
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Projection System

• Also known as “coordinate system”
• Dependent upon:

– Local standards
– Uses and needs

• Multiple data sources can mean 
multiple projections
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Mercator Projection
Preserves Shape & Direction



T h e  S c h o l a r s ’  L a b
Slide 25 :: Introduction to GIS

Gall-Peters Projection
Preserves Area – Distorts Shape
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Winkel Tripel Projection
Compromise Projection – Nat Geo
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Projections
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Accuracy:  Census Streets Data
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Accuracy:  City Planning Data
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Spatial Analysis

• Selection and Classification
• Dissolve
• Proximity and Buffering
• Network Analysis
• Overlay

– Clip
– Intersection
– Union

• Extract by Point
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Selection and Classification
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Selection and Classification
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Classification
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Proximity and Buffering
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Clip, Intersect, Union
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Network Analysis
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Extract by Point



T h e  S c h o l a r s ’  L a b
Slide 48 :: Introduction to GIS

200 weather 
stations

vs.

9000 weather 
stations

M
ak

in
g 

su
rfa

ce
s 

fro
m

 p
oi

nt
s…



T h e  S c h o l a r s ’  L a b
Slide 49 :: Introduction to GIS

Interpolation
Inverse Distance Weighting
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Kriging
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Density
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Density



T h e  S c h o l a r s ’  L a b
Slide 53 :: Introduction to GIS

Spatial Analysis – Kriging and Extract
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Which Charlottesville 
Neighborhood contains 

the highest total 
population?
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Neighborhood 
Attributes

Block Point 
Attributes
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Spatial Join
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Aggregated 
Census Attributes

New 
Neighborhood 
Layer, with…
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Other Direction – Join Points to Polygons

Before After
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GIS Good For:

• Visualization
• Locations
• Trends
• Routing
• Modeling
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Visualizations
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Visualizations
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Trends
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Routing
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Modeling
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Desktop GIS
Esri –

ArcMap
ArcGIS Pro
(PC Only)

Open Source –
QGIS
(PC, Mac and Linux)
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Geoprocessing Tools

Ready To Use Tools
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ArcGIS Online
A place to explore data, create maps, and share stories

• Use and create maps and scenes(3D)
• Access ready-to-use maps, layers and 

analytics
• Publish your own data
• Create and collect new data
• Share and collaborate
• Access from any device
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ArcGIS Online
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ArcGIS Online
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