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Catch up

 Debugging:
Goal: find where the error might occur…

 Start simple, add complexity in increments…

 Check outputs for logical consistency… 

 Knit issues: 

 Check paths (knit directory = project working directory)

 Restart R (clear environment) and run entire Rmd file…



• Approaches to visualizations (link)

• The ggplot2 package 

• ggplot structure: layers = geoms

• Aesthetics, axes, colors, shapes, facets, 
axis limits, reference lines

• Plot types…

M5.1- Data Visualization



geoms

 geom_bar
 geom_histogram
 geom_freqpoly
 geom_boxplot
 geom_violin
 geom_dotplot
 geom_density_ridges
 geom_point
 geom_errorbar
 geom_smooth
 geom_line
 geom_area
 geom_abline (plus geom_hline and geom_vline)
 geom_text



aesthetics

 color

 fill

 shape

 size

 transparency



scales

A scale is a function from a region in data space (the 
domain of the scale) to a region in aesthetic space (the 
range of the scale). 

https://ggplot2-book.org/scales-guides.html

scale_<aesthetic>_<name>



Plot types: point or line plots

 Continuous over time (or distance, or other 
ordered…)



Plot types: scatterplots

 Relationship between two variables: Scatterplot



Plot types: box, dot, & violin plots

 Continuous vs categorical
 Issue with error bars on box plots…



Plot types: Frequency polygons

 Continuous vs categorical
 Tidy vs gathered

 “Spaghetti” problem



Plot types: Ridgeline plots

 Continuous vs categorical



M5.2 – Formatting plots

•Themes

•Custom layers

•Color palettes

•Cowplots package

•Saving plots



ggplot “themes”

 Built-in themes (> ?theme_grey)

 What is controlled in a theme?

 How is a theme called?

 How to create a custom theme?

 How to set a default theme for all plots?

 Theme elements: > ?theme



Other plot components

 geom_abline() | geom_vline() | geom_hline()
 geom_point()
 geom_text()

 scale_x_date() | scale_y_date()
 xlab() | ylab() | labs(…)



Color palettes

 Why, when, how…

 Color packages: RcolorBrewer viridis colormap
Exploring

 Plot “scale…” options
 scale_shape_manual()
 scale_color_...()

 Types of color ramps
Continuous, categorical, divergent



Arranging plots: cowplot

 plot_grid()
 Set plots & # of rows & relative heights



Saving plots: ggsave

 filename and relative path, with file extension and 
in quotes (required)

 plot object (required)

 width, height, units 

 resolution (dpi)



M4.3 – Data Visualization III (lab)



Expressions

 geom_text()
 The paste and paste0 commands

MathJax



A note on factors…

 Factors..
…are useful for analyzing/visualizing categorical data

…have levels

…can have labels too 

 Plot the number of lake measurements by month…
What kind of variable is `month` in the dataframe?

 How many unique values in this column?

Why might this pose a problem? 

What can we do? 



Solution



A note on factors… Solution



More on themes…

Themes control the following elements 

• Plot background: 
The background color or fill pattern of the plot area. 

• Plot title: 
The size, font, and position of the plot title. 

• Axis labels: 
The font, size, and position of the x-axis and y-axis labels. 

• Axis ticks and grid lines: 
Color, size, & position of the tick marks & grid lines on the axes. 

• Legend: 
• The font, size, and position of the legend.



ggthemes()

Adds custom themes and scales

 Link to examples



Exercise 1



Exercise 2



Exercise 3



Exercise 4



Viz challenge?


