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The beautiful rainbow

Image: https://www.metoffice.gov.uk/binaries/content/gallery/metofficegovuk/hero-images/weather/optical-effects/rainbows/double-rainbow.jpg




infra ultra
o violet

Varies hues via a gradation based on the visible spectrum
(and it magically appears when it rains on a sunny day)



as beautiful as rainbows are, and we love them for all kinds of reasons,
we heard they are not good for visualizing (quantitative) data.



‘Good color scheme’ standards

Ability to present:

order
uniformity
representative distance

do not create false boundaries



‘Good color scheme’ standards (Levkowitz and Herman 1992)

Ability to present

X order (e.g., Monmonier 1991, MacEachren 1995, Munzner 2014)

X uniformity (c.q., Moreland 2016)

X representative distance (c.q, rogowitz, Treinish, Bryson, 1996)

X do not create false boundaries (c.o, rogowitz, Treinish, Bryson, 1996)

+ X should facilitate vision for all (c.o., voreland 2016)

Image https://tinyurl.com/y24v9ucg
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User studies examining the RC 3/3

ordering, false boundaries, color
distance ....
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... SO, understood. The RC not ideal in vis.

=+ But does it matter? We all learned this for so many years!
Do people (still) use the RC in visualizations?



Prevalence of the RC in scientific publications

Brewer (1997) studied Nature, Science and Discover, and concluded:

“Spectral schemes are standard choices, but sequential schemes

with hue transitions and two-hue diverging schemes are used.”

10 years later, Borland & Taylor (2007) analysed

IEEE Visualization Conference proceedings 2001 through 2005
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... a bit more than 10 years passed, no one else was looking, so we decided to check!



Journals we checked
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Results
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rainbow scheme

versus

sequential ColorBrewer 7 class oranges’




we analysed
response accuracy e response time o rating of difficulty

across 11 tasks and two map types
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between-user study with 544 participants,

high school students from 22 schools across Poland



IReda el al.
(2018)

Quinan el al.
(2018)
Kumler & Groop ILiU & Herr
(1990) (2018)
IMersy Ware et al.
(1990) (2019)
McCarthy & Cuff Olson Ware IBrewer etal. Hyslop IGohgbiowska & Goltekin
Salisbury (1961) (1972) (1981) (1988) (1997) (2007) (2020/217)

1960 1970 1980 1990 2000 2010 2020



other types of tasks
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Take away

- Rainbow scheme research is still highly relevant
- 50-70% of scientific publications still use the rainbow colors!

- Rainbows are lovely, and they are OK for some tasks
- but they do impair user performance for some others

For now, maybe avoid it, if you really want to use this color scale,
inform yourself well about the consequences and beware of the task type



online tools:

Sequential Scheme Generator http://eyetracking.upol.cz/color/ by Brychtova, A., Dolezalova, J., & Strubl, O.

Color Brewer 2.0. Color advice for cartography. http://colorbrewer2.org/ by Brewer, C. A., Harrower, M., Sheesley, B., Woodruff, A., & Heyman, D.
Chroma.js Color Palette Helper. https://vis4.net/palettes/ by Aisch, G.

Color Oracle https://colororacle.org/ by Jenny, B., & Kelso, N. V.

Colorgorical http://vrl.cs.brown.edu/color by Gramazio, C. C., Laidlaw, D. H., & Schloss, K. B.

hclwizard http://hclwizard.org/ by Stauffer, R., Mayr, G. J., Dabernig, M., & Zeileis, A.

Carto-colors https://carto.com/carto-colors/

Color Picker for data http://tristen.ca/hcl-picker by Brown, T.
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Rogowitz, B. E., Treinish, L. A., & Bryson, S. (1996). How not to lie with visualization. Computers in Physics, 10(3), 268-273.



Empirical evaluations of RC:
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Quinan, P.S., Padilla, L. M., Creem-Regehr, S. H., & Meyer, M. (2019). Examining implicit discretization in spectral schemes. Computer Graphics Forum, 38(3),
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of Colormaps. |IEEE Transactions on Visualization and Computer Graphics, 25(9), 2777-2790.
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