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A brief introduction to plotting geographical data.
This month’s article reviews some of the ways which a data analyst can plot geographical data in R

using a two very handy packages. The two packages used here are ‘ggmap’ (Kahle & Wickham, 2013)
and ‘ggplot2’ (Wickham, 2009). The package ‘ggmap’ requires the ‘ggplot2’ package. There are a
variety of functions for using these two packages to plot geographical data using several types of maps.
The examples below use topographical (i.e. terrain) maps produced by Google(TM). The examples
below also utilize data from Wikipedia(TM). The data used inthe examples below contains the highest
250 mountain peaks in the United States (Wikipedia, 2016).

First, import the data, which is available as a comma separated values (.csv) file on the R&SS server,
and take a look at what is included.

Next, select only the mountain peaks contained in the continental United States (i.e. exclude Alaska &
Hawaii).
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Next, load the libraries ‘ggmap’, which requires ‘ggplot2’.

Next, get and plot the initial map. It is centered near Salt Lake City, UT. Keep in mind, the ‘zoom’
argument refers to: “...an integer from 3 (continent) to 21 (building), default value 10 (city)” (Kahle
& Wickham, 2013). We use the longitude (x-axis) and latitude(y-axis) to locate the mountain peaks.
Notice we are also using the size of the points to represent the elevation of the mountain peaks.
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Unfortunately, the larger points are simply obscuring the smaller ones. So, we need to make the points
hollow (rather than solid). This is due to two things, first, the points are solid and second, the ‘alpha’ sets
the transparency. If we lower the transparency further, thepoints would disappear into the map. So, we
increase the transparency, but, use hollow points rather than solid (pch = 1).
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We can also change the points to any of the 25 available or simply use a particular character by simply
inserting the character we want inside quotation marks for the ‘pch’ argument.
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What if we had a grouping variable we wanted to include in the plot? For example, we can create 2
(arbitrary) groups based on prominence by dividing the peaks with prominence greater than or equal to
6000 feet or less than 6000 feet.
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We are also going to need a better indicator of elevation — in order to better differentiate between the
mountains. So, we create a sequential vector which runs between 8 and 1 with an equal number of se-
quential values as the number of mountains.

Next, we can combine the two groups into one map with red (reddish) points represent the peaks greater
than or equal to 13000 feet and blue (blueish) points represent peaks less than 13000 feet. We need to
tune the legend using the ‘scalesizearea’ function since we are using a different vector to represent the
elevations. Notice in the plot below, we also changed the points to the character “A” by passing “A” to
the ‘pch’ argument.
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So, there we have a gentle introduction to the production of plots for representing geographical or geospa-
tial data. There are other packages which can produce similar plots, the ‘ggmap’ and ‘ggplot2’ packages
were used here simply because the author has an interest in hiking mountains and Google(TM) allows
access to topographical (i.e. terrain) maps. As previous articles of Research Matters have stated, graph-
ing data is as important as computation. A version of the R script used in this article can be found on the
R&SS Do-It-Yourself Introduction to R1 in the Module 12 section.

Until next time; be wary of themis–measureof human attributes...2

1http://www.unt.edu/rss/class/Jon/R_SC/
2A perhaps too subtle nod to a book I recently read and recommend: The Mismeasure of Man.
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