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Color not only beautiful



Source: M. Galka, https://metrocosm.com/peak-temperature-map/



They know…



Source: https://www.ncl.ucar.edu/Applications/color.shtml
https://datasoaring.blogspot.com/2018/12/americas-rural-population.html

They know…?



Source: https://oppositelock.kinja.com/the-aerodynamic-efficiency-of-a-cow-1728510063

They know…?



Rainbow color scheme



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

■ order

■ uniformity

■ representative distance

■ do not create false boundaries

Ability to present:



Order



Order



Order



122 different sequences

Gołębiowska I.M., Çöltekin A. 2022. “Rainbow Dash: Intuitiveness, Interpretability and Memorability of the Rainbow 
Color Scheme in Visualization.” IEEE Transactions on Visualization and Computer Graphics 28 (7): 2722–33. 

Order



Uniformity



Uniformity



Uniformity

Sharma G., Wu W., Dalal E.N. 2005. “The CIEDE2000 Color-Difference Formula: Implementation Notes, 

Supplementary Test Data, and Mathematical Observations.” Color Research & Application 30 (1): 21–30. 



do not create false boundaries



facilitate vision for all



Rainbow evaluated

■ prevalence in scientific journals

■ empirical user studies



Various disciplines covered

timespan



Different conditions of analysis…

■ timespan:

■ sample size: from 180 till almost 4K papers

■ metrics: % of images; % of images using quantitative data visualizations,

% of published papers, % of papers using pseudocoloring…



…but similar conclusions



…but similar conclusions



Rainbow (still)...?



Replicating the RC prevalence in information visualization

Chen, J. et al. 2021. “VIS30K: A Collection of Figures and Tables From IEEE Visualization Conference Publications” 
IEEE Trans. Visual Comput. Graphics 27 (9), 3826–3833



Our analysis covered

28,354 images from 3,057 papers







Rainbow evaluated

■ prevalence in scientific journals

■ 23 empirical user studies



Rainbow evaluated for a long time



Different conditions of studies…

■ visualization types

■ color schemes compared to RC

■ measured metrics

■ participants: number, background



… and mixed outcomes



Çöltekin, A. 2019. “What Contributes to the Complexity of Visuospatial Displays?” In Abstraction, Scale and 
Perception. International Cartographic Association Joint Commission Workshop, 1–2.

Factors to consider



Task type matters



■ visualization community gradually moved away from using the RC, in other 

sciences the RC is still prevalent;

■ the RC supports retrieving values -> the hues are highly discriminable, 

■ RC is not great for understanding patterns -> it generates false boundaries 

and distorts distances, 

■ RC is definitely not a good fit to show order in values 

■ if one must opt for the RC, a legend is an essential element to support 

users.

Conclusions



■ make informed color design choices based on theory of colors 

and empirical evidence

■ not every eye-grabbing color scheme is a correct choice

■ not every popular color design is correct one

■ not every default setting in software is the correct one

■ make use of online support

Take away



Source: https://www.visualisingdata.com/resources/ Andy Kirk

Online support





More details
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