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Why should we care about spatial data?

• Basic familiarity with GIS is highly valued by employers
• This week will allow you to put some GIS experience on your resume

• Spatial data supports real decisions in public policy, business, natural 
resources, logistics, and consulting
• Which neighborhoods have the least access to transit?

• Where are environmental risks concentrated?

• What parcels should a conservation agency target?

• Maps are cool!





Today’s Goals

• Understand the basics of spatial data

• Recognize common geometry types

• Think about how maps support decisions



What makes data spatial:

• Regular dataset: rows and columns

• Spatial dataset: rows and columns + geometry
• Will see what this looks like in R on Friday

• Example:
• Regular data: store ID, sales, number of employees, etc.

• Spatial data: all that plus where the store is (lat/long coordinates in 
geometry column)



Two main types of spatial data

• Vector data: 
discrete features

• Raster data: 
gridded surfaces

• Both projected 
with a coordinate 
reference system 
(CRS)

Source: https://r.geocompx.org/spatial-class#geometry 
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Raster data: brief example

Source: https://r.geocompx.org/spatial-class#raster-data 
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Vector data starts with coordinates

• Three basic geometry types for vector data: points, lines, polygons

• A point represents a location in a CRS

• Lines and polygons are built from points

• Coordinates only make sense relative to a CRS



Points, Lines, Polygons

Source: https://giscience.github.io/gis-training-resource-center/content/Module_2/en_qgis_attribute_table.html 
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Geometry type: Points



Geometry type: Lines

Source: https://medium.com/@aditiajain/analyzing-openstreetmap-road-network-attributes-with-networkx-
pyg-and-graph-neural-networks-2f3d7b0f832 
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Geometry type: Polygons

Source: https://www.epa.gov/eco-research/ecoregions-north-america 
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Which geometry fits best?

• Wildfire burn perimeters 

• Bus routes

• Water quality sample sites

• Stream networks

• Ski areas

• Concentrated Animal Feeding Operations (CAFOs)



Multi-part geometries exist too!

• Sometimes one feature is made of multiple disconnected parts
• Example: Hawaii 

Source: https://r.geocompx.org/spatial-class#geometry 
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How can analysts (like you) use spatial data?

• Can join attributes to places

• Can summarize outcomes by area

• Can map patterns that are hard to see in tables

• Can communicate spatial disparities more clearly

→ Identifying patterns, comparing groups, and informing decisions



A map is a communication choice

• Key question: What decision should this visual support?

• A map is one possible visualization
• Visual choice should depend on audience and task

• Tables are often better for exact lookup while graphs are better for patterns 
and comparisons

• Not every spatial dataset should automatically become a map!
• Maps are strong for spatial patterns, but weaker for exact value reading



What makes a map effective?

• Clear purpose

• Appropriate geographic unit

• Thoughtful color use 

• Limited clutter

• Readable labels

• Clear takeaway in title/caption





Clicker question

• You are mapping grocery access to help a city manager decide where 
support should go first. Which choice best follows the Week 11 
storytelling approach?

A: Use default software settings so the map looks neutral

B: Add many layers so the reader can see everything

C: Start from the decision question, highlight the highest-need 
areas, and make the takeaway explicit

D: Focus on making the map visually impressive with many colors



What I want you to remember

• Spatial data = attributes + location (geometry column)

• Vector data includes points, lines, and polygons

• Raster data is a gridded structure 

• Maps should support the story you’re trying to tell, not just show 
geography

• Friday’s lab: Spatial data in Power BI & R
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