
How to use colors correctly and wisely
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Colorful Graphics



Channels to Encode Information
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Use of Double Encoding
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Michael Horvath
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The RGB 
Color Space

https://ijlyttle.github.io/colorpath/articles/colorpath.html
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Michael Horvath & Christoph Lipka

The HCL 
Color Space

https://ijlyttle.github.io/colorpath/articles/colorpath.html
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Hue
color family

Chroma
colorfulness

Luminance
lightness / brightness



hclwizard.org
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RGB versus HCL

https://hclwizard.org/why-hcl/


Modified from the {colorspace} R package vignette 

Sequential
Palette

Desatura
ted

Use to encode 
numerical information 

with order

use highest contrast for  
most important information

either single- or multi-hue

Color Palette Choice
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https://cran.r-project.org/web/packages/colorspace/vignettes/colorspace.html


Modified from the {colorspace} R package vignette 

Diverging

ensure a meaningful midpoint value 
and use balanced extremes

Use to encode 
numerical information  
with critical midpoint

combination of  
two sequential palettes 

Palette

Desaturated

Sequential
Palette

Desaturated

Use to encode 
numerical information 

with order

use highest contrast for  
most important information

either single- or multi-hue

Color Palette Choice
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https://cran.r-project.org/web/packages/colorspace/vignettes/colorspace.html


“When to use sequential and when to use diverging color scales” by Lisa C. Muth / DataWrapper

Sequential versus Diverging Palettes
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https://blog.datawrapper.de/diverging-vs-sequential-color-scales/


Modified from the {colorspace} R package vignette 

Diverging

ensure a meaningful midpoint value 
and use balanced extremes

Use to encode 
numerical information  
with critical midpoint

combination of  
two sequential palettes 

Palette

Desatura
ted

Qualitative
Palette

Desatura
ted

Use to encode 
categorical information

pick distinct colors with 
the same perceptual weight 

limit categories to 6–8

Color Palette Choice
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Sequential
Palette

Desatura
ted

Use to encode 
numerical information 

with order

use highest contrast for  
most important information

either single- or multi-hue

https://cran.r-project.org/web/packages/colorspace/vignettes/colorspace.html


“What to consider when choosing colors for data visualization” by Lisa C. Muth / DataWrapper

Sequential versus Qualitative Palettes
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https://blog.datawrapper.de/colors/


z3tt@CedScherer        cedricscherer.com

Use color wisely (and correctly)

Original graphic with a random categorical palette



Use color wisely (and correctly)

Original graphic with a random categorical palette Reworked graphic using a diverging palette
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Use color wisely (and correctly)

Original graphic with a random categorical palette Makeover using a continuous palette
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Reworked gaphic as contribution to the #30DayChartChallenge 2022
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Reworked gaphic as contribution to the #30DayChartChallenge 2022

Don’t trust 
color palettes 
 — test them!
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Reworked gaphic as contribution to the #30DayChartChallenge 2022

Don’t trust 
color palettes 
 — test them!

ColourSimulations
SimDaltonims (Mac only)
ColorFilter (for URLs)

Cédric Scherer // rstudio::conf // July 2022

http://www.coloursimulations.com/
https://apps.apple.com/us/app/sim-daltonism/id693112260?mt=12
https://www.toptal.com/designers/colorfilter


Ensure Readibility for Color-Blind Persons

“Fundamentals of Data Visualization” by Claus O. Wilke
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https://clauswilke.com/dataviz/color-pitfalls.html
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https://clauswilke.com/dataviz/color-pitfalls.html


Ensure Readibility for Color-Blind Persons

“Fundamentals of Data Visualization” by Claus O. Wilke
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https://clauswilke.com/dataviz/color-pitfalls.html


Viz Palette displaying the “colors in action” without color deficiency
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https://projects.susielu.com/viz-palette?colors=[%22#2a9571%22,%22#8fb9bf%22,%22#dfb468%22,%22#4b8cd8%22]&backgroundColor=%22#eeeeee%22&fontColor=%22#212121%22&mode=%22normal%22


Viz Palette displaying the “colors in action” with deuteranopia
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https://projects.susielu.com/viz-palette?colors=[%22#2a9571%22,%22#8fb9bf%22,%22#dfb468%22,%22#4b8cd8%22]&backgroundColor=%22#eeeeee%22&fontColor=%22#212121%22&mode=%22normal%22


Viz Palette displaying the “colors in action” with a greyscale
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https://projects.susielu.com/viz-palette?colors=[%22#2a9571%22,%22#8fb9bf%22,%22#dfb468%22,%22#4b8cd8%22]&backgroundColor=%22#eeeeee%22&fontColor=%22#212121%22&mode=%22normal%22


Viz Palette displaying the same “colors in action” on a dark background
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https://projects.susielu.com/viz-palette?colors=[%22#2a9571%22,%22#8fb9bf%22,%22#dfb468%22,%22#4b8cd8%22]&backgroundColor=%22#505050%22&fontColor=%22#fefefe%22&mode=%22normal%22


Viz Palette also checks if there is conflicts in colors and color names
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https://projects.susielu.com/viz-palette?colors=[%22#2a9571%22,%22#8fb9bf%22,%22#dfb468%22,%22#4b8cd8%22]&backgroundColor=%22#eeeeee%22&fontColor=%22#212121%22&mode=%22normal%22


The Myndex APCA Contrast Calculator displays modern contrast ratios for various combinations of text size 
and font weight
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http://www.myndex.com/APCA/
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The Myndex APCA Contrast Calculator displays modern contrast ratios for various combinations of text size 
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The Myndex APCA Contrast Calculator displays modern contrast ratios for various combinations of text size 
and font weight
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http://www.myndex.com/APCA/


“It’s time for a more sophisticated color contrast check for data visualizations” by Lisa C. Muth / 
DataWrapper

APCA allows for lighter grey  
on light backgrounds...

... but also requests lighter  
grey on dark backgrounds
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https://blog.datawrapper.de/color-contrast-check-data-vis-wcag-apca/
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“The ad hoc manner in which color is handled and the lack of 
standard approaches have been associated with suboptimal and

.”

 
inconsistent diagnostic decisions with a negative impact on patient 

treatment and prognosis
Zabala-Travers, Choi, Cheng & Badano 2015 Med Phys.
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Modified from Fabio Crameri
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https://www.fabiocrameri.ch/


Modified from Fabio Crameri

batlow Philrainbow Phil

true–color Phil
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https://www.fabiocrameri.ch/


Appendix
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Bivariate Color Palettes

Strode et al. (2020) “Operationalizing Trumbo’s Principles of Bivariate Choropleth Map Design”
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https://doi.org/10.14714/CP94.1538


Value–Suppressing Uncertainty Palettes

Correll, Moritz & Heer (2018) “Value-Suppressing Uncertainty Palettes
”
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https://idl.cs.washington.edu/papers/uncertainty-palettes
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Correll, Moritz & Heer (2018) “Value-Suppressing Uncertainty Palettes
”

Bivariate Color Palettes versus
Value–Suppressing Uncertainty Palettes

https://idl.cs.washington.edu/papers/uncertainty-palettes


“CMYK Vice Map” by John Nelson & Craig Williams
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https://adventuresinmapping.com/2018/10/31/cmyk-vice/


“CMYK Vice Map” by John Nelson & Craig Williams
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https://adventuresinmapping.com/2018/10/31/cmyk-vice/

