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At the most basic level...

• Vector data and raster data 

• Vector data: 
– Lines 

– Polygons 

– Points



How does this extend to mapping?
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Spatial data in R

• Many packages 

• Information on some packages that handle 
spatial data: 

• https://cran.r-project.org/web/views/Spatial.html 

• Useful cheatsheet for key functions:  
• http://www.maths.lancs.ac.uk/~rowlings/Teaching/

UseR2012/cheatsheet.html



Think of mapping like any other figure

• x and y coordinates are longitude and 
latitude



Exercise 1: 
Built-in spatial mapping with ggplot

• ggplot can create beautiful maps 

• Using same syntax as we’ve already 
learned



• Let’s go back to the map of the U.S.

> ggusa <- map_data(“usa")

Function is part of ggplot2, 
creates data frame of map data

Name of maps provided

Exercise 1



> ggusa <- map_data(“usa")

Let’s take a look at what this dataframe looks like: 
> head(ggusa)

Exercise 1



> ggusa <- map_data(“usa")

> head(ggusa)

Now, let’s use ggplot to build the map:

> ggplot(ggusa, 

Exercise 1



Now, let’s use ggplot to build the map:

> ggplot(ggusa, aes(x=long, y=lat, 
group=group))

> ggusa <- map_data(“usa")

> head(ggusa)

Exercise 1



Now, let’s use ggplot to build the map:

> ggplot(ggusa, aes(x=long, y=lat,
  group=group)) +
  geom_polygon()

> ggusa <- map_data(“usa")

> head(ggusa)

Exercise 1



We can also add on some fun other items to this:

> ggplot(ggusa, aes(x=long, y=lat,
  group=group)) +
  geom_polygon() +

theme_nothing()

> ggusa <- map_data(“usa")

> head(ggusa)

Exercise 1
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What happens when our data aren’t 
formatted for entry into ggplot? 

Most of the time, spatial data are stored as 
shapefiles (.shp). 

Keep all four files (.prj, .dbf, .shp, .shx) together!



Exercise 2: Austin zipcodes + roads



Within the rgdal package

Data source name; 
directory that holds shapefile

Name of shapefile 
(without .shp suffix)

• 1. Reading in shape files in R: 
> readOGR(dsn = “shapefiles”, layer = “name”)

• Two important components to making spatial 
data readable in ggplot2:

Exercise 2



• 1. Reading in shape files in R: 
> readOGR(dsn = “shapefiles”, layer = “name”)

• Two important components to making spatial 
data readable in ggplot2:

• 2. Using fortify() to make shapefile a dataframe 
> fortify(data, region=“region”)

Shapefile Unique records within shapefile

Exercise 2 
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How do I import raw point data and 
plot it onto my spatial data/map? 

http://sensitivecities.com/images/london_plaques.png



> data <- read_csv(“data/
Annual_Crime_Dataset_2015.csv”)

> View(data)

Exercise 3

Exercise 3: 2015 Austin crime data



One quick thing we can do is plot the data 
> ggplot(data, aes(x=`GO X Coordinate`, 
y=`GO Y Coordinate`) +

geom_point()

Exercise 3

Projection of the data 



Changing projections
Can’t just do a simple transformation of the data 

Exercise 3
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What’s the code for my projection?
spatialreference.org 

Exercise 3



Changing projections 
Exercise 3

Tell R where to find coordinates

Specify projection of existing data

Transform to new projection

x          y
Make data frame containing only coordinates

> oldproj <- 

data_frame(x=`location x`, y=`location y`)

> coordinates(oldproj) <- c(‘x’, ‘y’)

> proj4string(oldproj)=CRS(“+init=epsg:3664”)

> newproj <- spTransform(oldproj, CRS(“+init=epsg:4326”)

Exercise 3 

NAD83 Texas Central (ftUS)

WGS84



How do I merge my data with 
polygons on my map? 

https://walkerke.github.io/tidycensus/articles/spatial-data_files/figure-html/unnamed-chunk-2-1.png



Exercise 4: Merging data with polygons
Exercise 4

Get your data into the right format! 
- There needs to be a common column between your 

fortified shapefile and your data! 
- This common column needs to be the same class

> data$column <- as.integer(data$column)



Exercise 4

To merge two data frames, we can use joins in dplyr

> data$column <- as.integer(data$column)

shapefile data



Exercise 4

To merge two data frames, we can use joins in dplyr

> newdata <- left_join(shapefile, data, 
by=“commoncolumnname”

> data$column <- as.integer(data$column)

shapefile data

Exercise 4 


