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What is GIS?
Geographic Information System is a system designed to capture, store, 
manipulate, analyze, manage, and present all types of geographical data.

Typically, one thinks of ArcGIS as the mack-daddy of GIS software. 
Commercially produced by esri, this is a powerful program for just about any 
GIS application one can think of. One typically needs a license for this ($$$).

We can use R to act as GIS for no (monetary) cost. Our goals today:
1. Load up Spatial Data
2. Simple Plots
3. Map Projections

http://www.esri.com/


R for Spatial Data
Packages used for today: 
● gpclib
● mapproj
● maps
● maptools
● rgdal
● rgeos
● sp

Gee, that seems like a lot.











R for Spatial Data
Types of files:

*.csv with Longitude and Latitude (order is important)
*.E00 Arc/Info ASCII grid
*.shp Esri shapefile (most common)

*.shx and *.dbf are required files for shapefile to function
Attributes/Optional files: *.prj, *.sbx, etc.

Shapefile needs to have all files with the same name but with different 
extensions to denote the component that R is reading.

R operates with different classes of Spatial Data.



Spatial Data Classes

DATA TYPE CLASS CONTAINS CAN BE data.
frame?

points SpatialPoints Spatial/SpatialPoints yes

pixels SpatialPixels SpatialPoints/Spatial
Pixels

yes

full grid SpatialGrid SpatialPixels/Spatial
Grid

yes

lines Lines Line no

lines SpatialLines Spatial/SpatialLines yes

rings Polygons Line/Polygon no

rings SpatialPolygons Spatial/Polygons/Spa
tialPolygons

yes



R for Spatial Data
You will need to utilize different commands for reading in Spatial Data 
dependent upon the type of data you have.

readShapePoints, readShapeLines, readShapePoly, readShapeSpatial

How to load: 
Let’s jump into some R Code for today.

Also, let’s figure out how to merge with other data.



Types of Spatial Data
Three main types of Spatial Data:
1. Areal
2. Geospatial
3. Spatial Point Pattern

Determines how to read in data for you.
You don’t want a polygon as a line...
or a point as a Polygon.



Areal Data
Definition: There are a fixed number observations/locations/regions in a spatial 
domain.

Also known as Regional or Lattice Data. Lattice refers to a grid-like structure. 
Counties fall into this category, although most are irregular lattice.

Sources:
National Atlas - collection of over 20 Federal organizations and their data
TIGER - Topologically Integrated Geographic Encoding and Referencing

Census Geographic Hierarchy, WARNING Alaska and Virginia suck. Every 
other state is OK by me.

http://nationalatlas.gov/atlasftp.html
http://nationalatlas.gov/atlasftp.html
http://www.census.gov/geo/maps-data/data/tiger.html
http://www.census.gov/geo/maps-data/data/tiger.html
http://www.census.gov/geo/reference/pdfs/geodiagram.pdf
http://www.cdc.gov/nchs/data/nvss/bridged_race/County_Geography_Changes.pdf


Areal Data Example



Geospatial Data
Definition: Y(s) is the response at location s. s is an element of D where D is 
some spatial domain with infinitely many points.

Also called Point-Reference Data.

One interpretation is that is a response for all points/locations in D. The 
response is therefore a continuous surface. The response is thought of as the 
random variable.

Mainly used in Spatial Statistics.



Geospatial Data Example



Spatial Point Pattern Data
Same set-up as Geospatial except the locations themselves are random and 
not the response.

Typically seen in “hot spot” analysis.



Simple Plots
Let’s go back to our R code to see how we can plot our data.

Notice, R plots with different layers. We can get fancy and plot multiple layers 
to indicate some intricate relationship. Or even not so intricate relationships, 
like just making the ocean blue.

Code today is just for simple plotting. Nothing fancy and, frankly, these plots 
don’t even look nice. But that is OK, next time we will delve into publication 
quality figures.

In case you get lost on some commands, here is a good overall reference guide 
to R: Cookbook for R

http://www.cookbook-r.com/


Map Projections
A map projection is a system in which locations on the curved surface of the 
earth are displayed on a flat sheet or surface according to some set of rules.

Angles, areas, directions, shapes and distances become distorted when 
transformed from a curved surface to a plane.

Economists want to make sure we don’t look like buffoons when using maps.

We can use the package mapproj for this.

Also, here is a listing of EPSG projections that can be used with proj4string
And HERE is another one!

http://spatialreference.org/ref/epsg/
http://trac.osgeo.org/proj/
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