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Why visual data communication?

INFORMATION
DENSITY
better at summarizing
large amounts of
information



baryon.be/dataviz-resources

All the slides and all the links:

https://baryon.be/dataviz-resources


Introductions
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PhD in physics (UGent)

2013 - 18
Post-doctoral researcher
Grants & incentives consultant
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2019 - now
Expanding Baryon as an
information design agency

koen@baryon.be

2004 - 09
Engineering physics (UGent)
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Why visual data communication?

INFORMATION
DENSITY
better at summarizing
large amounts of
information

EASIER TO
UNDERSTAND
thanks to dual
coding and better
knowledge retention

ATTRACTIVE
better at catching
the reader’s
attention



DUAL-CODING THEORY
a combination of

visual stimuli (pictures) and verbal stimuli (words)
stimulates the brain to make connections



SKETCHNOTING
combining simple illustrations
with small amounts of text
= a great way of note-taking









financial institutions

researchers

marketing agencies

organisations

governments

technical start-ups

food producers

mobile health apps

…

clients

general public

platform users

members

consumers

patients

students

management

…

complex insights

large amounts of data

technical information

journalists readers



What is a good data visualization?



What is a good data visualization?
Group exercise (20 minutes)

Each group receives 8 data visuals to discuss

As a group, choose your most and least favorite data visual and explain why



What is a good data visualization?
Group discussion



A good chart shows the data,
a great chart tells a story



makeovermonday.co.uk

data story



There’s no such thing as
an objective data visual



*(number of cash
withdrawals from ATMs)

Source: De Standaard,
22 December 2020

https://www.standaard.be/cnt/dmf20201221_98018740








A COMPLETELY
OBJECTIVE VISUAL

AS NEUTRAL
AS POSSIBLE

objective subjective

Which chart do you want?





A COMPLETELY
OBJECTIVE VISUAL

AS NEUTRAL
AS POSSIBLE

A PERSUASIVE
CALL-TO-ACTION

AN INTERESTING
STORY

objective subjective

Which chart do you want?





define your goals

define your audience

define your message

So, what’s your story?



Who is my audience?

What do they want to know?

What do they need to do?

How much time do they have?

What are their biases?

How frequently will they look at this?



define your goals

define your audience

define your message

So, what’s your story?

limit yourself!
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How charts work



graphical 
representation 

categories
What do we want to do 

with our data?

visual
variables

How can we turn
raw numbers
into shapes?



The graphical
representation
categories

comparison

part-to-whole comparison

distribution

correlation

hierarchy

evolution

spatial distribution



The visual
variables



The visual
variables



The visual
variables



The visual
variables





The visual
variables



The visual
variables



http://www.stefanieposavec.com/airtransformed

http://www.stefanieposavec.com/airtransformed


The visual
variables



The visual
variables



The visual
variables



Common chart types



Common chart types
Bar charts: comparison using size





Pitfall
Bar chart not starting from zero



Alternative solution
Use a dot plot



Pitfall
Equidistant labels for non-equidistant data



Alternative solution
Use non-equidistant labels



Pitfall
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Alternative solution
Use an area chart or line chart



Common chart types
Line charts: evolution using position and orientation



Pitfall
Line graph spaghetti

https://itsmecevi.github.io/dataviz/caveat/spaghetti.html

https://itsmecevi.github.io/dataviz/caveat/spaghetti.html


Alternative solution
Make one line stand out



Financial Times,
March 15, 2020



Financial Times,
March 26, 2020



Financial Times,
April 5, 2020



Common chart types
Pie charts: part-to-whole using size



Pitfall
It doesn’t add up



Alternative solution
Use a bar chart



Pitfall
Too many categories



Alternative solution
Group categories together



Pitfall
Difficult to compare



Alternative solution
Use a bar chart



Pitfall
3D pie charts



Alternative solution
Use a bar chart



Common chart types
Scatter plots: correlation and distribution using position



Hans Rosling, Factfulness







Less common chart types



www.datavizcatalogue.com

http://www.datavizcatalogue.com/




datavizproject.com

https://www.datavizproject.com/


http://chartmaker.visualisingdata.com

http://chartmaker.visualisingdata.com/


https://chart.guide/

https://chart.guide/


economist.com

Less common chart types
Waffle charts



Less common chart types
Strip charts



Less common chart types
Beeswarm plots

https://www.nytimes.com/interactive/2020/04/02/
us/coronavirus-social-distancing.html

https://www.nytimes.com/interactive/2020/04/02/us/coronavirus-social-distancing.html


Less common chart types
Slopegraphs



Less common chart types
Sankey diagrams





Group exercise (15 minutes)

Explore one or more of the following chart type collections:

Chart type exploration

www.datavizcatalogue.com

http://chartmaker.visualisingdata.com

https://chart.guide/

Browse around, get familiar, explore examples

Discuss: Which chart types could be relevant for your daily practice? Why?

http://www.datavizcatalogue.com/
http://chartmaker.visualisingdata.com/
https://chart.guide/


Beyond charts



Do I really need a chart?



Maybe a table is sufficient?

More info: fivethirtyeight.com

https://projects.fivethirtyeight.com/soccer-predictions/premier-league/






The Ultimate Guide to Designing Data Tables

https://medium.com/design-with-figma/the-ultimate-guide-to-designing-data-tables-7db29713a85a
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Creating charts



Which tools do you currently use
to produce data visuals?



designing
graphs

creating
graphs

easy
to use

complex
to use



Canva

Infogram, Piktochart, Visme

online drag-and-drop tools
designing

graphs

creating
graphs

easy
to use

complex
to use



Canva
lots of templates, fonts, images,… - also in free version

very limited chart options

Infogram
better for charts, even real-time/interactive

no downloads in free version

Piktochart
pretty complete for starters, good chart options

limited number of visuals in free version

easy to use – drag and drop

Visme
not too expensive, similar options to Piktochart

limited number of visuals in free version



Excel

PowerPoint

office tools
designing

graphs

creating
graphs

easy
to use

complex
to use



Available tools
Excel





Alternative: PowerPoint or similar



RAWGraphs

Datawrapper,
LocalFocus, Flourish

online chart tools

designing
graphs

creating
graphs

easy
to use

complex
to use



https://app.rawgraphs.io/

great for 
out-of-the-box 
chart types

https://app.rawgraphs.io/


Datawrapper
datawrapper.de

Flourish
flourish.studio

https://baryon.be/files/MM/2020/W04/

Interactivity

https://baryon.be/data-visualization-tools-datawrapper/

great for tooltips and maps
great for storytelling

https://baryon.be/files/MM/2020/W04/
https://baryon.be/data-visualization-tools-datawrapper/


JavaScript

python

R

programming
languages

designing
graphs

creating
graphs

easy
to use

complex
to use



R
ggplot2
https://r4ds.had.co.nz/data-
visualisation.html

https://www.cedricscherer.com/
2019/08/05/a-ggplot2-tutorial-
for-beautiful-plotting-in-r/

https://r4ds.had.co.nz/data-visualisation.html
https://www.cedricscherer.com/2019/08/05/a-ggplot2-tutorial-for-beautiful-plotting-in-r/


Python
Matplotlib

Seaborn

https://matplotlib.org/

http://web.stanford.edu/~mwask
om/software/seaborn/index.html

Plotly
https://plot.ly/python/

https://matplotlib.org/
http://web.stanford.edu/%7Emwaskom/software/seaborn/index.html
https://plot.ly/python/


JavaScript
d3.js

Highcharts

Chart.js

https://www.highcharts.com/
docs/index

https://d3js.org/

https://www.chartjs.org/

Leaflet
https://leafletjs.com/

https://www.highcharts.com/docs/index
https://d3js.org/
https://www.chartjs.org/
https://leafletjs.com/


Illustrator, Affinity, Inkscape

Photoshop,
Paint.NET, GIMP

advanced design toolsdesigning
graphs

creating
graphs

easy
to use

complex
to use





Adobe Illustrator
“industry standard”
extremely powerful
steep learning curve

expensive subscription



Alternative: Affinity Designer
nearly as powerful as Adobe Illustrator

still a steep learning curve
one-off payment (approx. €55)



Alternative: Inkscape https://inkscape.org/release/inkscape-1.0.1/

https://inkscape.org/release/inkscape-1.0.1/


Alternative: Paint.NET or similar https://www.getpaint.net/

https://www.getpaint.net/


Mona Chalabi



Ward Shelley



dear-data.com



National Geographic Magazine, 2010



Jan Schwochow





http://chartmaker.visualisingdata.com

http://chartmaker.visualisingdata.com/


Demo







RAWGraphs





Individual exercise (15 minutes)

Download the data file
https://baryon.be/files/workshop/wealth.xlsx

Time to play

Use RAWgraphs and PowerPoint
to mimic the chart on the right

North America

Europe

Asia

Africa

Latin America

The United States are richer than
Africa and Latin America combined!

Or feel free to play around and
explore a tool of your choice

The world’s
wealth

https://baryon.be/files/workshop/wealth.xlsx


Improving charts
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Signal-to-noise ratio







“Maximize the data-ink ratio”



Jean-Luc Doumont, Optics & Photonics Focus 2010





Noise = physical noise

+ mental noise

elements which are on the visual
but are not helpful

thinking work required
from your audience



ORIGINAL COHORT
Increased injury rates in athletes with 
fast-twitch muscle typology

talking about injuries,
not ‘survival’

gridlines help
reading the data

no abbreviations,
explanatory
annotations

explicitly mention
end values for easier
comparison

linear interpolation
gives a better idea

than stepwise no legends,
direct labeling

‘so what’
title





What would
you change?





Design components





background
color

thematic/structural
color

accent
color



What do colours mean?



trust,
stability

energy,
passion

friendly,
natural

happiness,
warmth

sensitive,
love

rich,
mistery

history,
intelligence

neutral,
calm



coolors.co

http://coolors.co/


Clever color use



https://academy.datawrapper.de/article/140-what-to-consider-
when-choosing-colors-for-data-visualization

https://academy.datawrapper.de/article/140-what-to-consider-when-choosing-colors-for-data-visualization


gray is the most powerful color



v



use consistent colors



use logical colors



don’t use gradient colors for categories



Different types of color scales

Categorical
Sequential

Diverging

different hues

from light to dark

dark – light – dark 



dark colors = high values*

*on a light background





rainbow scales can be confusing



Helpful tools

Color Brewer: a good source for 
strong color schemes

https://colorbrewer2.org

chroma.js: a nice tool to create 
a sequential color scheme

chroma.js palette helper (vis4.net)

https://colorbrewer2.org/
https://vis4.net/palettes/#/10|s|c7c8f3,4761b5,332a5f|ffffe0,ff005e,93003a|1|1


Use diverging scales when 
there’s a logical ‘middle point’



…or when you want to highlight low 
values or details



Final remarks

• Use hues to distinguish between categories,
and shades to distinguish between subcategories



Final remarks

• Classed scale: easier to read data
• Unclassed scale: easier to do your own interpretation



Final remarks

• Accessibility: check whether your color scheme
is suitable for colorblind people



Final remarks

• Read https://blog.datawrapper.de/category/color-in-data-vis/ , 
it’s the ultimate source for information on color use in dataviz

https://blog.datawrapper.de/category/color-in-data-vis/


thenounproject.com

Icons

https://thenounproject.com/




* The most important use cases for 5G



Typography

Typography
Typography

Typography
Typography

Typography



What is important
for a good dataviz font?





Some personal favorites

Bahnschrift
Lato

Noto Sans

Assistant

Roboto
Source Sans Pro



fonts.google.com

http://fonts.google.com/


Font hierarchy



Annotations
Well-crafted titles, captions and annotations can make a visual ‘self-contained’



Font size
Adapt to the situation – a presentation is different from an article, a poster or a social media post!



Visualizing uncertainty





“dynamite” plot

http://biostat.mc.vanderbilt.edu/wiki/Main/DynamitePlots

http://biostat.mc.vanderbilt.edu/wiki/Main/DynamitePlots


I’ve Stopped Using Box Plots. Should You? | Nightingale (nightingaledvs.com)

https://nightingaledvs.com/ive-stopped-using-box-plots-should-you/






I’ve Stopped Using Box Plots. Should You? | Nightingale (nightingaledvs.com)

https://nightingaledvs.com/ive-stopped-using-box-plots-should-you/




https://flowingdata.com/2018/01/08/visualizing-the-uncertainty-in-data/

https://flowingdata.com/2018/01/08/visualizing-the-uncertainty-in-data/


https://clauswilke.com/dataviz/visualizing-uncertainty.html

https://clauswilke.com/dataviz/visualizing-uncertainty.html


https://clauswilke.com/dataviz/visualizing-uncertainty.html

https://clauswilke.com/dataviz/visualizing-uncertainty.html


https://flowingdata.com/2018/01/08/visualizing-the-uncertainty-in-data/

https://flowingdata.com/2018/01/08/visualizing-the-uncertainty-in-data/


Akkervogels volgens de Algemene Broedvogelmonitoring 
Vlaanderen | Instituut voor Natuur- en Bosonderzoek

https://www.vlaanderen.be/inbo/indicatoren/akkervogels-volgens-de-algemene-broedvogelmonitoring-vlaanderen






https://baryon.be/dataviz-resources

All the slides and all the links:

Thank you!

Koen Van den Eeckhout – koen@baryon.be - @koen_vde

https://baryon.be/dataviz-resources
mailto:koen@baryon.be
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