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Representation – Design principles
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Representation

▪ Representation has to do with the visual encoding of our data

▪ Design decisions affect interpretation

▪ How one chooses an encoding depends on the type of data to 
be represented
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Representation – visual encoding

Visual 
encoding

What kind of 
data do we 

have?

How can we 
represent the 
data visually?

How can we 
organize this into 
a visualization?
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Design steps / considerations

1. Problem?

2. Data type?

3. Dimensions?

4. Data structure? 

5. Type of interaction?
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Design steps

1. Define the problem

Identify users’ needs. Why is a representation needed?

▪ to communicate something

▪ to explore for finding new information

▪ to confirm and prove hypotheses 
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Design steps

2. Examine the nature of the data to represent

▪ quantitative (e.g., a list of integers or real numbers)

▪ ordinal (data of a non-numeric nature, but which have their own 
intrinsic order, such as the days of the week)

▪ categorical or nominal (data that have no intrinsic order, such as 
the names of people or cities). 
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What kind of data do we have? Data types

▪ Categorical (or nominal):

▪ NL, B, F, D, UK, I, ES, …

▪ orange, apple, pear, strawberry, …

▪ Ordinal:
▪ small, medium, large

▪ weak, average, strong

▪ Numerical (or quantitative):
▪ –1, 15, 32, 49, …

orderable

non-orderable

can perform arithmetics

obeys ordering relations

equal or not equal 
to other values
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Categorical Ordinal Numerical

Interval Ratio
male / female
true / false
Asia / Europe / Africa

small, medium, 
large

latitude, 
longitude, time 
(event)
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time 
(duration)
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What kind of data do we have? Data types
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Logical mathematical operations permissible, measure of central tendency, and examples for 

different data scale types.

Katy Börner et al. PNAS 2019;116:6:1857-1864

©2019 by National Academy of Sciences

What kind of data do we have? Data types
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Design steps

3. Number of dimensions

According to the number of dependent attributes: 

▪ univariate (one dimension varies with respect to another)

▪ bivariate (there are two dependent dimensions)

▪ trivariate (three dependent dimensions)

▪ multivariate (four or more dimensions that vary compared to the 

independent ones)
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Number of dimensions: Univariate data – one value

▪ Visualizing just one number!

▪ A single value can be displayed

▪ as the number itself - a string of digits 

▪ as a dial (e.g. altimeter, speedometer, …)

▪ as a slider or thermometer 
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Number of dimensions: Univariate data – a collection of values 

▪ Often univariate values are a part of a collection, set, or 
series/sequence of like data shown as:

▪ characteristic numbers (statistical mean, median or modes), 
displayed as single numbers

▪ a dot plot along an axis

▪ a Tukey box plot (mean and standard deviation, or median and 
quartile range) superimposed on the dot plot

▪ bar graphs or histograms of the counts

▪ categorized or grouping in a pie chart, stacked graph
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Number of dimensions: Univariate data – a collection of values 

▪ Often univariate values are a part of a collection, set, or 
series/sequence of like data shown as:

▪ plot

Tukey box plot

median price

potential outliers 
(retained as points)

potential outliers
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Number of dimensions: Bivariate data 

▪ Sets of independent & dependent values

   e.g. independent variables may include:
▪ time (by seconds, hourly, daily, monthly, yearly, etc.)

▪ discrete values that have no natural numerical relation (colors, days of 
week, locations)

▪ natural sequences
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Number of dimensions: Trivariate data 

▪ Objects characterized by 3 attributes

Size of circles

Independent 
variables 
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Design steps

4. Data structures

▪ linear (the data are codified in linear data structures like vectors, 
tables, collections, etc.) 

▪ temporal (data that change in time)

▪ spatial or geographical (data that have a correspondence with 
something physical, such as a map, floorplan, etc.)

▪ hierarchical (data relative to entities organized on hierarchy, e.g. 
genealogy, flowcharts, files on a disk, etc.)

▪ network (data that describe relationships between entities)
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What kind of data do we have? e.g. in tabular form
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Design steps

5. Type of interaction

▪ static (not modifiable by the user)

▪ transformable (user can control the process of modification and 
transformation of data)

▪ manipulable (user can control and modify some parameters that 
regulate the generation of the views)
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Design considerations, in a nutshell

Variables to consider when designing visual representations: 

1. Problem 

2. Data type

3. Dimensions

4. Data structure 

5. Type of interaction

Problem Data type Dimensions Data structure Type of interaction

Communicate Categorical Univariate Linear Static

Explore Ordinal Bivariate Temporal Transformable

Confirm Numerical Trivariate Spatial Manipulable

Multivariate Hierarchical

Network
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Visual encodings: mapping data to display variables

▪ Marks: geometric primitives
▪ point
▪ line 
▪ area
▪ volume

▪ Channels: control appearance of marks 
▪ position
▪ color
▪ size
▪ shape
▪ angle/tilt
▪ …
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Visual encodings: mapping data to display variables

▪ Position (2)

▪ Orientation (1)

▪ Size (spatial frequency) (1)

▪ Motion (1)

▪ Blinking (1)

▪ Color (3)

~10 degrees of freedom
≈
We can represent 10 different 
data dimensions “independently” 
of one another
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Effectiveness of visual channels

Accuracy ranking for quantitative perceptual tasks

▪ Position 

▪ Length

▪ Tilt, angle, slope

▪ Area

▪ Hue

▪ Saturation

▪ Curvature

▪ Volume

Angle Slope

Length 

Position

Area

Volume

Color  

Density

More 
Accurate

Less 
Accurate
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NUMERICAL (quantitative)

Position
Length 
Angle
Slope
Area
Volume
Density
Color Saturation
Color Hue

ORDINAL

Position
Density
Color Saturation
Color Hue
Texture
Connection
Containment
Length 
Angle

Ranking of Visual Properties for Different Data Types

CATEGORICAL (nominal)

Position
Color Hue
Texture
Connection
Containment
Density
Color Saturation
Shape
Length
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Effectiveness of visual channels 

Munzner, 2015
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Position: the best channel for all types of data 

“Spatial position is such a good visual coding of data that the first 
decision of visualization design is which variables get spatial 
encoding at the expense of others”

▪ Strongest visual variable

▪ Suitable for all data types

▪ Many steps, quantitative judgement

What does this 
“tell” us?
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Length: good for numerical (quantitative) data 

▪ Length or height for comparing numerical data

▪ How much longer?



M126 Data Viz | Roussou

Channels for numerical (quantitative) data 

▪ Strong:

▪ position

▪ aligned line length

▪ Much weaker: 

▪ non-aligned line length
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Channels for numerical (quantitative) data 

▪ Much weaker: 

▪ non-aligned line length: ok for Likert scales
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Hue / saturation: good for categorical & ordinal

▪ Color hue, color saturation for distinguishing categorical / 
ordinal data

▪ How much darker?
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Visual encodings

▪ Combination of marks and channels
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Example of marks
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Put data in the right order using:

▪ Shape:

▪ Orientation:

▪ Hue:

▪ Intensity:

▪ Size:
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Effectiveness visual channels 

Mackinlay, 1986
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Example: Hans Rosling’s mapping

▪ Most important data (numerical): position

▪ Population (numerical): size of disks

▪ Continent (categorical): color

▪ Time: time

▪ Two layers

https://www.gapminder.org/downloads/updated-gapminder-world-poster-2015/
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Example: mapping

▪ Most important data 
(numerical %): position

▪ Revenue (numerical): size
 of disks

▪ Genre (categorical): color

▪ Extra layer: details 
(and interpretation) 
on hover

A screen shot of a graph

Description automatically generated

https://public.tableau.com/app/profile/marcin.pieluzek/viz/A24Films_Audiencevs_CriticScore/Dashboard1
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The most common graphs…

Excel
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The most common graphs are made of…

Points  Lines  Bars 
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Points

▪ Small points in the simple shape of circles (dots), squares, 
triangles, etc., are ideal for pinpointing the precise location of 
individual values in a graph

What does this 
“tell” us?

scatterplot
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Point-based charts

▪ Scatter plots

▪ Bubble map / Bubble chart

▪ Beeswarm (single dimension)

▪ SPLOM (pairwise dimensional correlations)

https://observablehq.com/@d3/scatterplot-matrix
https://observablehq.com/@d3/scatterplot-matrix
https://observablehq.com/@d3/beeswarm
https://observablehq.com/@d3/scatterplot-matrix
https://observablehq.com/@d3/scatterplot-matrix
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Scatter plot applications
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Points

type  mark  channel data represented

Scatter plot point  position   2 quantitative
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Points

type  mark  channel data represented

Scatter + hue point  position,   2 quantitative, 
                                                                                   1 categorical

             

color
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Points

type  mark  channel data represented

Scatter + Size point  position,   3 quantitative            
size
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Scatter plot dangers
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Bubble charts

https://public.tableau.com/app/profile/virginia.moench/viz/MainCharacterNamesinHistoricalRomanceNovels/MostPopularNames
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Point patterns and examples of their use

Stephen Few, 2006

http://www.perceptualedge.com/articles/Whitepapers/Visual_Pattern_Rec.pdf
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Lines

▪ By connecting points with a line, we can transform a display of 
individual values into a story of transition from one value to 
the next

▪ connects a series of points that represent individual 
measurements with line segments 
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Lines

▪ Especially useful for time-series relationships, i.e. line charts 
are used to visualise a trend in data over intervals of time – a 
time series – thus the line is often drawn chronologically
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Line chart applications
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Lines

▪ Even simple lines can be very effective in telling a story…
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Lines
A group of outline drawings

Description automatically generated

https://public.tableau.com/app/profile/vizgrowth/viz/F1Circuits2024/Dashboard13
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Lines

▪ Line charts 

▪ Candlestick chart, slope charts

▪ Variable-color line, Gradient, Threshold encoding

https://observablehq.com/@d3/gallery

https://observablehq.com/@d3/gallery
https://observablehq.com/@d3/gallery


M126 Data Viz | Roussou

Line & Area chart catalogue

https://public.tableau.com/app/profile/rosa.mariana.de.leon.e/viz/TableauLineAreaChartCatalogue/Catalogue
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Lines

type  mark  channel data represented

line chart line  position 2 quantitative

             (orientation)

0

2

4

6

8

10

12

0 2 4 6 8
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Line chart dangers
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Line patterns and examples of their use

Stephen Few, 2006

http://www.perceptualedge.com/articles/Whitepapers/Visual_Pattern_Rec.pdf
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Bar charts / Histograms

▪ Charts with rectangular bars with lengths proportional to the values that they 
represent

▪ useful for visualising summary data across various categories (how a quantity 
distributes across a set of categories)

▪ useful for comparisons of magnitudes

▪ used for plotting data with discrete values ('discontinuous') 
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Bars

What is a bar chart?

https://www.storytellingwithdata.com/blog/2020/2/19/what-is-a-bar-chart

https://www.storytellingwithdata.com/blog/2020/2/19/what-is-a-bar-chart
https://www.storytellingwithdata.com/blog/2020/2/19/what-is-a-bar-chart
https://www.storytellingwithdata.com/blog/2020/2/19/what-is-a-bar-chart
https://www.storytellingwithdata.com/blog/2020/2/19/what-is-a-bar-chart
https://www.storytellingwithdata.com/blog/2020/2/19/what-is-a-bar-chart
https://www.storytellingwithdata.com/blog/2020/2/19/what-is-a-bar-chart
https://www.storytellingwithdata.com/blog/2020/2/19/what-is-a-bar-chart
https://www.storytellingwithdata.com/blog/2020/2/19/what-is-a-bar-chart
https://www.storytellingwithdata.com/blog/2020/2/19/what-is-a-bar-chart
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Bars

Bars can be plotted horizontally or vertically (columns) 

▪ Ordered bar chart

▪ Ordered column chart

https://gramener.github.io/visual-vocabulary-vega/#/Ranking/
https://gramener.github.io/visual-vocabulary-vega/#/Ranking/
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Bars

type  mark  channel data represented

Bar chart line  size (length) 1 categorical, 
      1 quantitative
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Bars

type  mark  channel data represented

Histogram line  size (length) 1 ordinal/quantitative, 
      1 quantitative (count)
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Bars

 
Diagram

Description automatically generated

data is grouped into continuous number 
ranges and each range corresponds to a 
vertical bar 

categorical data using rectangular bars, 
where the length of each bar is 
proportional to the value they represent

https://www.storytellingwithdata.com/blog/2021/1/28/histograms-and-bar-charts
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Histogram

 

It’s rare for a 
property to 
sell below 
£50K

The most common property price 
was between £100K and £150K 

The histogram lets us understand more about the shape or skewness of the numerical variable, sale price. 
Use when you want to understand the underlying distribution of a numerical data series. 
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Bar chart

 

Where were most of these 
properties sold?

A bar chart works well to make comparisons across categories, not numeric data. 
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Bar chart applications
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Bars

▪ Scales & Axes

▪ Bar charts, marimekko chart, timelines, calendar views

https://observablehq.com/@d3/gallery
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Bars

http://www.storytellingwithdata.com/blog
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Bars

https://community.storytellingwithdata.com/challenges/4dd66676-0e45-4cbd-af75-5d86d7e3b2a8/b6bc3114-43af-49a7-a351-4b6db58c72d8
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Bars - horizontal bar chart
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Bars - horizontal bar chart

https://public.tableau.com/profile/agata1619#!/vizhome/TheWorldsWealth/Dashboard1?publish=yes
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Bars - horizontal bar chart

(same dataset as previous)

https://community.storytellingwithdata.com/challenges/4dd66676-0e45-4cbd-af75-5d86d7e3b2a8/82acafdb-1238-4e7f-84ed-80a8c49c658c
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Bars - horizontal bar chart

▪ Ordered bar

https://community.storytellingwithdata.com/challenges/4dd66676-0e45-4cbd-af75-5d86d7e3b2a8/b9b321c4-5f81-433b-a2e9-2b2a71950a73
https://community.storytellingwithdata.com/challenges/4dd66676-0e45-4cbd-af75-5d86d7e3b2a8/824649ba-efbc-4f17-9b8e-b4022e44dcb3
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Bars - bar chart
A picture containing text, writing implement, stationary, screenshot

Description automatically generated

https://public.tableau.com/app/profile/rebecca.finlay/viz/MonopolysBestValuedStreetsandUpgrades/MonopolysBestValuedStreetsandUpgrades
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Bars - bar chart
Timeline

Description automatically generated with low confidence

https://public.tableau.com/app/profile/rebecca.finlay/viz/MonopolysBestValuedStreetsandUpgrades/MonopolysBestValuedStreetsandUpgrades
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Bars - racing bars (= with animation)

https://public.flourish.studio/visualisation/1202377/
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Bars - diverging bars

▪ Emphasise variations (+/-) from a fixed reference point. Typically the 
reference point is zero but it can also be a target or a long-term average. 

▪ Can also be used to show sentiment (positive/neutral/negative)
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Bars - diverging bars

https://community.storytellingwithdata.com/challenges/4dd66676-0e45-4cbd-af75-5d86d7e3b2a8/373ef3a3-bc5d-4c73-a306-49624dfbb3c4
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Bars - diverging bars

Edward Jones newsletter 2020
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Bars - diverging bars

▪ Surplus/deficit filled line  / area

The shaded area of 
these charts allows a 
balance to be shown; 
either against a 
baseline or between 
two series

https://gramener.github.io/visual-vocabulary-vega/#/Deviation/
https://gramener.github.io/visual-vocabulary-vega/#/Deviation/
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Bars - diverging bars

▪ Diverging stacked bar / Spine
Perfect for 
presenting survey 
results which 
involve sentiment 
(e.g. disagree, 
neutral, agreed)

Splits a single 
value into 2 
contrasting 
components (e.g. 
Male / Female)

https://gramener.github.io/visual-vocabulary-vega/#/Deviation/
https://gramener.github.io/visual-vocabulary-vega/#/Deviation/
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Bars - diverging bars

▪ A standard way for showing the age and sex breakdown of a 
population distribution; effectively, back to back histograms

Age: 75
Sex: Male
People: 2912655

Age: 75
Sex: Female
People: 4355644

https://gramener.github.io/visual-vocabulary-vega/#/Distribution/
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Bars – “themed” bars
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Bar charts instead of line charts

▪ Bars may be used in place of a line when you wish to 
emphasize the individuality of the values and to compare one 
to another, instead of examining the overall shape of the values

e.g. a distribution relationship involving the number of days that it took to ship the orders that were 
received in a given month. 
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Bar chart dangers
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Bar chart styles
A screenshot of a graph

Description automatically generated

https://public.tableau.com/app/profile/hnana/viz/Barchartinspiration/Barchartsinspiration
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Areas

▪ Difference charts 

▪ Streamgraphs

▪ Ridgeline plots (to compare many simultaneous time series)

https://observablehq.com/@d3/difference-chart
https://observablehq.com/@d3/difference-chart
https://observablehq.com/@d3/ridgeline-plots
https://observablehq.com/@d3/ridgeline-plots
https://observablehq.com/@d3/streamgraph
https://observablehq.com/@d3/ridgeline-plots
https://observablehq.com/@d3/ridgeline-plots


M126 Data Viz | Roussou

Areas

type  mark  channel data represented

Area chart area  size (length) 2 quantitative

   



Areas
Chart

Description automatically generated with medium confidence

https://public.tableau.com/app/profile/lm.7/viz/WhoAmericansspendtheirtimewithbyage/Dashboard1
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Hierarchies

▪ Treemaps

▪ tidy trees

▪ packed circles

https://observablehq.com/@d3/gallery
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Networks

▪  Matrix chart

▪  Node-link diagrams

▪  Word clouds

▪  Alluvial diagrams
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Networks

▪ Voronoi Treemaps

All of Inflation’s Little Parts, NYTimes 2008
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Radial - Pie chart

Use a pie or donut chart to:

▪     Compare relative values

▪     Compare parts of a whole

▪     Rapidly scan your data

http://flowingdata.com/2008/09/19/pie-i-have-eaten-and-pie-i-have-not-eaten/
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Radial - Pie chart

▪ Pie chart

▪ Donut chart

▪ Radial area chart

▪ Radial stacked bar chart

▪ Radial stacked bar chart

▪ Multi level (or multi layer) pie chart 

https://observablehq.com/@d3/pie-chart
https://observablehq.com/@d3/pie-chart
https://observablehq.com/@d3/donut-chart
https://observablehq.com/@d3/donut-chart
https://observablehq.com/@d3/radial-area-chart
https://observablehq.com/@d3/radial-area-chart
https://observablehq.com/@d3/radial-stacked-bar-chart
https://observablehq.com/@d3/radial-stacked-bar-chart
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Radial - Pie chart

William Playfair, "Statistical Breviary", 1801 
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Radial - Pie chart

Minard's map using pie charts 
to represent the cattle sent 
from France’s regions to Paris 
(1858).

Charles Joseph Minard, 1858
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Radial - Pie chart

WEB du Bois 1900 Mona Chalabi, 2019 
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Radial - Pie chart

type  mark  channel data represented

Pie chart area  size (angle)  1 quantitative

A

B

C

D

E

F

G
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Radial - Multi-level pie chart
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Radial - Multi-level pie chart

▪ good for nested relationships

but… 

▪ difficult to read
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Radial - Multi-level pie chart
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Radial - Multi-level pie chart
A diagram of a teacher's research

Description automatically generated

https://www.researchgate.net/publication/356002580_ACADEMIC_LIFE_WHAT_DOES_A_LECTURER_DO
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Radial - Pie chart dangers

Pie chart flaws:

▪ that they cannot show more than a few values without separating the visual 
encoding (the “slices”) from the data they represent (typically %)

▪ difficult for comparisons to be made between the size of items in a chart when area 
is used instead of length and when different items are shown as different shapes
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Radial - Pie chart dangers

When the pie chart is more complex than the data
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Radial - Pie chart dangers

Τhe same data but with a "bumps chart" (slopegraph)
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Radial - Pie chart

▪ Square pie chart (Waffle chart), showing how smaller percentages are 
more easily shown than on circular charts. On the 10x10 grid, each cell 
represents 1%.
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Radial - Pie chart

Beware of the numbers!

https://flowingdata.com/2009/11/26/fox-news-makes-the-best-pie-chart-ever/
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Radial - Pie chart

Beware of the numbers!

Found on Kaiser Fung’s Junk Charts site



M126 Data Viz | Roussou

Bar charts instead of pie charts
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Making the Case for Pie Charts

▪ A simple way to help focus attention
A pie chart with text on it

Description automatically generated

https://medium.com/nightingale/all-about-pie-4d997e3aed2a
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Radial - Pie chart

Don’t use a pie chart for:

- precise comparisons of data (not because it’s not capable of it, but there 
are better visualizations to choose from if precision is a requirement.

Pie or donut chart best practices:

- Make sure the slices of your pie (or donut) equal 100% (add numerical 
values and % to your visualization)

- Order the pieces of your pie according to size

- Don’t compare more than 5 categories in a pie chart, otherwise you run 
the risk of unclear differentiation between slices
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A watch with a colorful face

Description automatically generated

The world’s most perfect pie chart machines – fun quote

A watch (for visualizing time):

Douglas Adams (The Hitchhiker's Guide to the Galaxy) 
on Digital Watches: 

“…the world’s most perfect pie chart machines 
strapped to our wrists, which we could read at a 
glance…”

“…trying to find ways of translating purely numeric 
data into graphic form so that the information leapt 
easily to the eye.”

https://www.etsy.com/listing/943644631/pie-chart
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The world’s most perfect pie chart machines – fun quote

“Digital watches came along at a time that, in other areas, we were 
trying to find ways of translating purely numeric data into graphic form 
so that the information leapt easily to the eye. For instance, we noticed 
that pie charts and bar graphs often told us more about the 
relationships between things than tables of numbers did. 

So we worked hard to make our computers capable of translating numbers into 
graphic displays. At the same time, we each had the world’s most perfect pie 
chart machines strapped to our wrists, which we could read at a glance, and we 
suddenly got terribly excited at the idea of translating them back into numeric 
data, simply because we suddenly had the technology to do it… so digital 
watches were mere technological toys rather than significant improvements on 
anything that went before.”

Douglas Adams (The Hitchhiker's Guide to the Galaxy) on Digital Watches: a Fax to US editor, January 1992 
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Maps

https://observablehq.com/@d3/gallery


M126 Data Viz | Roussou

Maps

▪ symbol maps - nominal point data (maybe shapes or colors vary)

▪ dot maps - ordinal point data (size of brightness of dot vary)

▪ land use maps - nominal area data (areas are colored or textured)

▪ choropleth maps - ordinal area data (size of glyph or brightness of 
area vary)

▪ line diagrams - nominal or ordinal line data (vary in thickness, 
color, etc)

▪ isoline maps - ordinal surface data (heat map)

▪ surface maps - ordinal volume data
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Nature of Geographic Phenomena

▪ Spatial Dimension
▪ 0d - point phenomena located in 2d or 3d space (e.g. data collected at 

weather monitoring stations)
▪ 1d - linear phenomena (e.g. the path an AUV or a drone takes while 

taking measurements)
▪ 2d - areal phenomena (e.g. data collected on the surface of a lake)
▪ 2.5d - volumetric phenomena - each x, y position has a single z value 

associated with it (e.g. the maximum depth at any point in the lake)
▪ 3d - volumetric phenomena - each x, y, z position has a value associated 

with it (e.g. the ph values collected at various points and depths in the 
lake)

Principles of Symbolization chapter in Thematic Cartography and Geovisualization, 3rd ed. by 
Slocum, McMaster, Kessler, & Howard 

https://www.evl.uic.edu/aej/424/Principles_of_Symbolization.pdf
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Nature of Geographic Phenomena

▪ Discrete vs Continuous Phenomena
▪ discrete - occur at distinct locations (and have a space between them)

▪ continuous - occur throughout a region of interest

▪ Abrupt vs Smooth Phenomena
▪ abrupt - can change suddenly

▪ smooth - change gradually

Principles of Symbolization chapter in Thematic Cartography and Geovisualization, 3rd ed. by Slocum, 
McMaster, Kessler, & Howard 

https://www.evl.uic.edu/aej/424/Principles_of_Symbolization.pdf


M126 Data Viz | Roussou

Nature of Geographic Phenomena

Principles of Symbolization chapter in Thematic Cartography and Geovisualization, 3rd ed. by Slocum, 
McMaster, Kessler, & Howard 

https://www.evl.uic.edu/aej/424/Principles_of_Symbolization.pdf
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Visual variables for spatial data
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Nature of Geographic Phenomena

▪ Distinction between data that has been collected to 
represent a phenomenon and the phenomenon being 
mapped
▪ i.e. we are typically collecting data at discrete sites (weather stations, 

well sites) or aggregating over small regions (counties, states) where 
the actual phenomena being modeled is continuous. Other times we 
are collecting discrete data on a discrete phenomena.

Principles of Symbolization chapter in Thematic Cartography and Geovisualization, 3rd ed. by Slocum, 
McMaster, Kessler, & Howard 

https://www.evl.uic.edu/aej/424/Principles_of_Symbolization.pdf
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Nature of Geographic Phenomena

▪ Type of visualization used depends both on the nature of the 
underlying phenomenon and the purpose of the map

Principles of Symbolization chapter in Thematic Cartography and Geovisualization, 3rd ed. by Slocum, 
McMaster, Kessler, & Howard 

https://www.evl.uic.edu/aej/424/Principles_of_Symbolization.pdf
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Maps

▪ Different ways of using colour to map life expectancy in the US 
(quantitative)

http://www.mapoftheunitedstates.org/
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Maps

▪ Different ways of using colour to map life expectancy in the US 
(quantitative)

http://measureofamerica.org/
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Dot maps

New York Times, 2005-2009

http://www.nytimes.com/projects/census/2010/explorer.html?ref=us
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Choropleth maps

Whether you use actual values or ratios, 
the results will vary
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Maps
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Summary of most common graphs
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Summary of most common graphs
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One dataset, 20 visualizations 

https://public.tableau.com/app/profile/maryia.maziuk/viz/Onedataset20visualizationsRetirementAgesinOECDCountries/Onedataset20visualizations
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Ways to visualize ‘time’
A close-up of a newspaper

Description automatically generated

https://public.tableau.com/app/profile/angela.drucioc/viz/TimeSeriesAnalyse/Tableaudebord2
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Chart (graph) selection matrix

http://www.perceptualedge.com/articles/misc/Graph_Selection_Matrix.pdf
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Check out

▪ The Data Visualisation Catalogue: 
https://datavizcatalogue.com/ 

▪ The R-graph gallery: https://www.r-graph-gallery.com/

▪ D3 examples: https://observablehq.com/@d3/gallery

▪ Google charts: 
https://developers.google.com/chart/interactive/docs/gallery

▪ PolicyViz: https://policyviz.com/

▪ Visual Vocabulary – Vega: https://gramener.github.io/visual-
vocabulary-vega/

https://datavizcatalogue.com/index.html
https://www.r-graph-gallery.com/
https://www.r-graph-gallery.com/
https://www.r-graph-gallery.com/
https://www.r-graph-gallery.com/
https://www.r-graph-gallery.com/
https://observablehq.com/@d3/gallery
https://developers.google.com/chart/interactive/docs/gallery
https://policyviz.com/
https://gramener.github.io/visual-vocabulary-vega/
https://gramener.github.io/visual-vocabulary-vega/
https://gramener.github.io/visual-vocabulary-vega/
https://gramener.github.io/visual-vocabulary-vega/
https://gramener.github.io/visual-vocabulary-vega/
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Check out

https://www.visual-literacy.org/periodic_table/periodic_table.html
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Further reading

▪ Harris, R. (2000). Information 
Graphics - A Comprehensive 
Illustrated Reference. 
Oxford University Press.
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Thank you!

mroussou@di.uoa.gr

http://eclass.uoa.gr/courses/DI411/

mailto:mroussou@di.uoa.gr
http://eclass.uoa.gr/courses/DI411/
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