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Data Visualization
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is any graphical representation 
of information and data.



Data Visualization
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converts information into visual  
forms as quantifiable features.



Data Visualization
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helps to amplify cognition, gain insights,

discover, explain, and make decisions.



Data Visualization
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is part art and part science.



Source: eazybi.com
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Carte figurative des pertes successives en hommes de l'Armée Française dans la campagne de Russie 1812–1813 by Charles Joseph Minard
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Carte figurative des pertes successives en hommes de l'Armée Française dans la campagne de Russie 1812–1813 and Carte figurative des pertes 
successives en hommes de l'Armée qu'Annibal conduisit d'Espagne en Italie en traversant les Gaules (selon Polybe) by Charles Joseph Minard

H displays the progress of the troops of Hannibal (218 BC) and Napoleon (1812–1813X

H often considered as the best statistical graphic ever drawn  



What makes it a bad data visualization?

Source:
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What makes it a bad data visualization
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☛ perceptual problems (bad encoding)

☛ aesthetic problems (bad design)


☛ substantive problems (bad data / story)



What makes it a good data visualization?

Soure:
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“Yearly Fluctuations in Area of Arctic Covered by Ice” by Derek Watkins (New York Times)

https://www.nytimes.com/interactive/2015/03/24/science/earth/arctic-ice-low-winter-maximum.html?_r=0


What makes it a good data visualization
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☛ INFORMATION (integrity)


☛ STORY (interestingness)


☛ GOAL  (usefulness)


☛ VISUAL FORM  (beauty)




Source: 
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INFORMATION
Understand your data and be accurate 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Our data is never a perfect 
reflection of the real world.

→only a subset: not crime but reported crime


→collected by humans: guesstimation, precision and errors


→collected by machines: precisions and errors
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“Much of the increase 
of hazardous events 

 is probably 
due to significant 

improvements in 
information access

reported

”
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The best use of data is to 
teach us what isn’t true.
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→don’t formulate a single statement


→confront yourself with a falsifiable universal statement

The best use of data is to 
teach us what isn’t true.
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→single statement:  “The swan is white.”


→ falsifiable universal statement:  “All swans are white.”

The best use of data is to 
teach us what isn’t true.



STORY
Be clear about the message of your visualization 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Who is my audience?

Which story is interesting for them?
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Which story is interesting for them?


What are relevant details to include?
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How will they encounter the visualization?
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Who is my audience?

Which story is interesting for them?


What are relevant details to include?


Which variables are meaningful to them?


How will they encounter the visualization?


Do I need a visualization at all??



Warming Stripes by Ed Hawkins
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https://showyourstripes.info/b/globe


Warming Stripes by Ed Hawkins
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https://showyourstripes.info/b/globe


showyourstripes.info/faq
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showyourstripes.info/faq
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These graphics are specifically  

designed to [...] start conversations 

about our warming world and 


the risks of climate change.

https://showyourstripes.info/faq
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What do I see? What does it mean for the subject? What does it mean for me?

Perceiving Interpreting Comprehending

Visualiser Control Viewer Control

Scheme by Andy Kirk



“How maps in the media make us more negative about migrants
” by Maite Vermeulen, Leon de Korte & Henk van Houtum
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“How maps in the media make us more negative about migrants
” by Maite Vermeulen, Leon de Korte & Henk van Houtum
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https://thecorrespondent.com/664/how-maps-in-the-media-make-us-more-negative-about-migrants/738023272448-bac255ba


GOAL
Select charts that successfully transport your story 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Typology of Information Graphics
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Is the information  or ?





Is the purpose to  or to  the information?

conceptual measurable

explore explain

☛ Type of information: depict conceptual information <> convert information into visual forms





☛ Purpose of the graphic: facilite discovery <> communicate information

by Juuso Koponen & Jonatan Hildén, "Data Visualization Handbook" (2020), p. 25



Typology of Information Graphics
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by Juuso Koponen & Jonatan Hildén, "Data Visualization Handbook" (2020), p. 25
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Source: Kieran Healy’s “Data Visualization: A Practical Introduction”; results based on Heer and Bostock, following Cleveland and McGill

https://socviz.co/lookatdata.html
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Source: Kieran Healy’s “Data Visualization: A Practical Introduction”; results based on Heer and Bostock, following Cleveland and McGill

https://socviz.co/lookatdata.html
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Never use radius!Always use area. 
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Weissgerber et al. (2015) PLoS Biology

https://doi.org/10.1371/journal.pbio.1002128
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Modified from Weissgerber et al. (2015) PLoS Biology

https://doi.org/10.1371/journal.pbio.1002128
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“Not my cup of coffee”, #TidyTuesday Contribution
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Abb. 46 “Afrozensus 2020” by Citizens For Europe & EOTO e.V.

https://afrozensus.de/reports/2020/
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data-to-viz.com datavizproject.com visualizationuniverse.com

https://www.data-to-viz.com/
https://datavizproject.com/
https://visualizationuniverse.com/charts/


The Power of Small Multiples
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Original graphic by JPMorgan Chase Institute Makeover using small multiples
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“Escalating Drought”, together with Georgios Karamanis for Scientific American, Issue Nov 2021

https://www.scientificamerican.com/article/climate-change-drives-escalating-drought/
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“The Rise and Fall of Women’s College Basketball Dynasties”, #TidyTuesday Contribution
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“Where are Americans born?” by @ErinDataViz

https://erdavis.com/2022/02/09/how-i-made-the-viral-map/
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“How European countries generated electricity in 2018”, #TidyTuesday Contribution
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Left: Choropleth Map by Die Zeit | Right: Tile Grid Map by Cédric Scherer & Ansgar Wolsing



VISUAL FORM
Follow design rules and data visualization principles 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Order your data
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Don’t rotate your text
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Don’t rotate your text
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Add direct labels
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Use colors + annotations wisely
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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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Always start at zero
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Always start at zero
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“Is white space always your friend?” by Neil Richards

The Power of Annotations

https://questionsindataviz.com/2018/01/06/is-white-space-always-your-friend/
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Annotated time-series chart by William Playfair from “The Commercial and Political Atlas and Statistical Breviary” (1786)
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“The key thing we do is to add a title to the chart, as an entry point 
and to explain what is going on. Text and other annotations add 

enourmous value for non-chart people.”

~ John Burn-Murdoch, Financial Times
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“About 2 Million Guns Were Sold in the U.S: as Virus Feats Spread” by Keith Collins and David Yaffe-Bellany (New York Times)

https://www.nytimes.com/interactive/2020/04/01/business/coronavirus-gun-sales.html
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WRAP UP
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Information 
Understand your data and be accurate.

Be clear about the message of your visualization.
Story 

Select charts that successfully transport your story.
Goal 

Follow design rules and data visualization principles.
Visual Form
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“Clearin the Air” by Adam Ginsburg (Washington Post)

https://www.washingtonpost.com/business/2019/06/06/why-crowded-meetings-conference-rooms-make-you-so-so-tired/
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Notes by Francis Gagnon (Voilà)

https://twitter.com/chezVoila/status/1136629250528862208
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Design for your audience.
B Choose charts based on your goal not tradition or novelity (only)/

B Make sure your visualizations are accesible for everyone (colors, readability, ALT text)/

B Use visual contrast to highlight important information/

B Provide meaningful labels.
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B Provide meaningful labels.

B Show the distribution of the raw data if possible/

B Don’t truncate bar charts, add spacing to truncated axes/

B Be consistent with axis scaling (especially in case of small multiples).

Be honest.
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Design for your audience.
B Choose charts based on your goal not tradition or novelity (only)/

B Make sure your visualizations are accesible for everyone (colors, readability, ALT text)/

B Use visual contrast to highlight important information/

B Provide meaningful labels.

B Show the distribution of the raw data if possible/

B Don’t truncate bar charts, add spacing to truncated axes/

B Be consistent with axis scaling (especially in case of small multiples).

Be honest.

B Use annotations and direct labels instead / in addition to captions and legends/

B Order your data, either by value or intrinsic ranking/

B Focus on the main message and reduce data complexity/

B Reveal information step by step (if applicable).

Lend a helping hand.



Thank you!
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www.buymeacoffee.com/z3tt
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