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Research Structure



Research Questions

1 What criteria dictate the creation of a commercial
" data visualization?

2. How can a map imitation be designed?

3 How does the map-likeness of a visualization influence user
[
performance?



Thesis Structure

Define ‘Map Imitation’ + Framework
Design

Test



Map Imitation



17th & 18th

The Beginnings
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Carte de Tendre (Chauveau & Scudéry, 1654)



1990s

Web: New Challenges

Graph drawing collaboration graph (Gronemann & Junger, 2013)



21th

Broadening the Realm
of Map Imitation
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New Definition

66

A map imitation is a map-like visualization of non-
geospatial data, or geospatial data, created by
plotting individual data items onto non-geospatial
coordinates, and designed to resemble a map

using cartographic elements.



Research Questions 1&2

Design Workflow
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Processing

Position in the Plane
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Sigma : 0.008

Logarithmic scales :
Horizontal (x): True
Vertical (y): False
Relief (z): True

Horizontal (x) : greenhouse kt_pop.2019

Min value: 0.000384005
Max value: 0.040880084

Vertical (y) : vulnerability
Min value; 0.255123588
Max value: 0.674057818

Relief (z) : pop-2019
Min value: 47712
Max value: 1407745000
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Research Question 3

Surveys
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Visualizing Climate Change

First look

Visualizing Climate Change

First look
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Responsibility and Vulnerability to Climate Change Responsibility and Vulnerability to Climate Change
TS R— Al figures for 2019
07 ’
v = R
== = = o
i a WORE
VELAERABLE vulnerable
- -
o - . POLLITE POLLATE 04 L] o Pollure Pollute
s o = ey MoK pte i " less more
— - o g g b -
e — LESS S Moo gl Less
e s bamim e VELARRABL e DAt ek vulnerable
et P Geage P Mo G
i i T PAITAN o 055
Giattia P e
-_— 05 roGEmA hw_nlNDM
Pupatan - e T srimie i a1
....... - s 8 ol P o Lanr ™
Rt Bt £ o Bt
B I S - g vw""‘l"’h P Mg AR tro
0 SO 101 ML £
2
(=) VR | BLICH PEOML
0.4 e
[ Fopulation ) : . .
- - " b = i it o
O ot S0 lies il okr :‘k ¥ L u...,L:;h
. O SOmdon s 200 mikon peuple - P
® 200 MILONTO | BAUGN FEORE O i NTERTINES
Ertmtsetr e e (3) OVER 1 BILION PEOPLE W:" a
e o5 o il ok ol
L -
Classification by income lavel, 2019-2020 foue
(based on GNI per copita)

Chbeasicann by et bt 3243 HTE

55 participants

56 participants



Genders

Distribution
3.6% 1.8%
Non-binary (2) Non-binary (1)
47.3% 51.8%
Male (26) Male (29)
Map Graph
49.1% 46.4%

Female (27) Female (26)



Age

Range and quartiles

80

60

40

20

A

(Max) 73

(Q3) 44.5

(Median) 27
(Q1) 24
(Min) 21

Map

Graph

75 (Max)

34.5 (Q3)

27 (Median)
24 (Q1)
20 (Min)



Background
Selected fields

60%
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40%

30%

20%

10%

0%

65.5%

53.6%

Cartography,
GIS, Geography,

or related

30.4%
27.3%

Data analysis,
Statistics,
or related

19.6%

16.4%

7.3%
5.4%

Data visualization, Graphic design
Information design,
or related

Graph

32.1%

20.0%

None of the above



Two-Proportion Z-test

HO: The proportions in the two surveys are equal (p1 = p2).

H1: The proportion in the Map Survey is higher / lower than in
the Graph Survey (p1 > p2 or p1 < p2).

Red = significant difference (a = 0.05)



Part A

Distribution of answers

Disagree

. Strongly
disagree

. Agree

30.9% | 691%
—-
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5.5% ‘ 94.5%

nnnnnnnnnnnnnnnnn

---------------------------------------------

rrrrrrrrrrrrrrrrr
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

100%

14.5% ‘ 85.5%

3.6% ‘ 96.4%

5.4%1 94.6%

14.5% ‘ 85.5%

----------------------------------------
pppppppppppppppppppp
iiiiiiiiiiiiiiiiiiiii
nnnnnnnnnnnnnnnnnnnn

10.7%1 89.3%

10.9% | 89.1%

QA.l

QA.2

QA.3

QA4

QA.5

QA.6

"| find the visualization easy to understand."

"I find the way the information is represented
on this visualization interesting"

"The visualization helped me to understand the
represented topic better."

"It | had a book with this visualization printed
large, I'd want to spend some time looking in
detail at everything this graph shows."

"| like the design of the visualization (colours,
fonts, etc.)"

"| like that the countries are arranged
differently than in a conventional map."



Question A.7

“|s there anything you don’t understand on this visualization? If yes, whate”

Map Graph
30.9% (17) 5.4% (3)
emissions

labels | .
vulnerability '

° f 13
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2
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Question B.1

“In one sentence, what message do you take away from this visualization?”

Occurrence of main concepts

0%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Explicit link
between variables

Of which, explicit link with

climate change

75.0%

Emissions

Vulnerability

Income

5.5% 5.4%

Population

30.9% 30.4%

Climate /
Environment

73% 71%

Inequalities /
Injustice



Question B.2

“If a country is on the top-left of the visualization, what does that mean2”

Occurrence of main concepts

Q1.1%

0%
81.8%

80%
74.5% 75.0%

70%

73.2% .~ Graph
60%
50%
40%
291%

30%

20%

12.5%

89%
1.8%

Low High Low emissions & Low income Misunderstood
emissions vulnerability  high vulnerability
(Expected answer)

10%

0%



Question B.5

“What does the relief represente”

Occurrence of main concepts

30%

20%

10%

0%

7.3%

Density of
similar countries
(Expected answer)

29.1%

Density of
population

9.1%

Density

5.5%

Population

7.3%

5.5%
I 3.6%

Emissions Vulnerability Income

7.3%

Other

21.8%

Don’t know



Part C

Proportion of correct answers

Average QC.

Graph

85.1%

92.7% 98.2% /4.5% 92.7% 94.5%

. : : . QC.10
90.9% /2.7 % 47.3% 94.5% 92.7%

1.1% 1.1% 92.9%

96.4%




Main Findings

1 The map imitation is more difticult to understand
and leads to more errors than the graph

2. The message retained depends on the visualization type

3. The relief is superfluous and confusing



Limitations

D 8 O{)PO H
Screen Knowing the Sample bias Methodology
author (me)



Conclusion



RQ.1

What criteria dictate the creation of a commercial data visualization?

RQ.2

How can a map imitation be designed?

RQ.3

How does the map-likeness of a visualization influence user performance?



Future Research

i &y

Other map imitations Other types of
user studies



Thank You!
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