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EPISODE ONE: Foundations of effective data visualization
Defining information design and data visualization

-xploration, exposition, explanation, expression in visualization
Why do we visualize! The basics

The grammar of graphics

"Rules’ versus decision-making

EPISODE TWO: Designing with integrity

Myths of visualization: From “A picture 1s worth a thousand words” to “the data should speak for itself”
The role of mental models

Why and when do charts “lie”, and what to do about it

A structured way for thinking about visualization and minimizing misunderstanding

EPISODE THREE: Data storytelling and creating your narrative
Structuring a layout

Building a narrative

Considering visual design

Creative visualization
What comes next in visualization?
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—— A structured way to think about visualization
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Visualization design consists of reasoning about possible
choices by considering the interplay between:

|. Content: The nature, origin, and limitations of the data.

2. People: Your audience.
3. Intent: The purpose(s) that we define.

4. Constraints: The limitations that we may face.
5. Outcomes: How the graphic Is recelved.

Every design choice must be deliberate.
[t I1s Inevitably subjective, but it should never be arbitrary.
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f the goal Is to compare media efficacy within each group, this works well.
But what about If the goal Is to compare across age groups!’

To what degree do the following advertising methods
influence your buying decisions?

Medium or high net influence
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Greater antimicrobial resistance means a greater

impact on global GDP

This graph shows the potential economic losses resulting from the impact of AMR on
workers' health and animal health if no effective action is taken.
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in a pessimistic high-AMR
scenario, the economic costs
are projected to be severe,
with a global GDP loss of 3.8 %
in 2050

\_—”/

2020 2030

Source: World Bank (2017)

+ Textversion

GDP baseline

...................................... Low-AMR scenario

in an optimistic low-AMR
scenario, the economic burden
is projected to be significant,
with a global GDP loss of 1.1%
in 2050

“**« High-AMR scenario
2050

Annotations

Context and accessibility
(If In the form of Alt-text)

nttps://www.consi

lum.europa.eu/en/

infographics/antin

icrobilal-resistance/



https://www.consilium.europa.eu/en/infographics/antimicrobial-resistance/
https://www.consilium.europa.eu/en/infographics/antimicrobial-resistance/

Talking about
accessibility...
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What is Chartability? Get the Workbook Get Help Learn More support Us Credits

What is Chartability?

Chartability is a set of heuristics (testable questions) for ensuring that data visualizations, systems, and interfaces are accessible. Chartability is organized
into principles with testable criteria and focused on creating an outcome that is an inclusive data experience for people with disabilities.

Chartability can help you find accessibility barriers in data visualizations

Being able to recognize which parts of a data visualization produce barriers for people with disabilities can be tough. But Chartability has compiled
existing standards, research, and community best practices into a comprehensive set of things to look out for. Ideally, it can help folks who create
visualizations really think deeply about accessibility when they design.
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5 How Brazil can transform the
population challenge into an opportunity
As the population ages, the proportion of people of working age increases.
4 The country will therefore have more people producing wealth (if the labor
market can absorb them) and fewer children to consume investments, Itis a
window of opportunity, because in some cases the number of people of
working age to fall back when clder people are leaving the markel
3 The population under 15 years of age is Talling today. A smaller number of
student in public schools will facilitate the quality of teaching, if the amount
invested in education stays the same,
Educational policy focused on low-income youth favors the formation of more
2 skilled worklorce and greater social mobility
In the future, Brazil will reach the stage of Europe and Japan, which struggle
to support their elders. This is why it's so important to prepare a more balanced
retirement system, which will include retirement at a later age.
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—BUT THE FERTILITY RATE IS MUCH LOWER THAN EXPECTED

A study in 2004 estimated that in 2050, the fertility rate would be 2.4 chikdren
per woman, on average. 8ut new data collected by the I8GE prove that

the fertility rate is already 19, below the threshold called “replacement rate”,
When the fertiity rate drops befow this number, the population of a country
will eventually start to shrink and grow older
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| AS A CONSEQUENCE, POPULATION WILL STOP GROWING—

Forecasts made in 2004 anticipated that Brazil's population
would stop growing in 2040. But the most recent data from
the IBGE suggests that this coudd happen much earler, in 2030,
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How Brazil can transform the
population challenge into an opportunity

As the population ages, the proportion of people of working age increases.
The country will therefore have more people producing wealth (if the labor
market can absorb them) and fewer children to consume investments, Itis a
window of opportunity, because in some cases the number of people of
working age to fall back when clder people are leaving the markel

The population under 15 years of age is Talling today. A smaller number of
student in public schools will facilitate the quality of teaching, if the amount
invested in education stays the same,

Educational policy focused on low-income youth favors the formation of more
skilled worklorce and greater social mobility.

In the future, Brazil will reach the stage of Europe and Japan, which struggle
to support their elders. This is why it's so important to prepare a more balanced
retirement system, which will include retirement at a later age.
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How Brazil can transform the
population challenge into an opportunity

As the population ages, the proportion of people of working age increases.
The country will therefore have more people producing wealth (if the labor
market can absorb them) and fewer children to consume investments, Itis a
window of opportunity, because in some cases the number of people of
working age to fall back when older people are leaving the markel

The population under 15 years of age is Talling today. A smaller number of
student in public schools will facilitate the quality of teaching, if the amount
invested in education stays the same,

Educational policy focused on low-income youth favors the formation of more
skilled worklorce and greater social mobility.

In the future, Brazil will reach the stage of Europe and Japan, which struggle
to support their elders. This is why it's so important to prepare a more balanced
retirement system, which will include retirement at a later age.
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—BUT THE FERTILITY RATE IS MUCH LOWER THAN EXPECTED

A study in 2004 estimated that in 2010, the fertility rate would be 2.4 chikdren
per woman, on average. 8ut new data collected by the I8GE prove that

the fertility rate is already 19, below the threshold called “replacement rate”,
When the ferbiity rate drops befow this number, the population of a country
will eventually start to shrink and grow older
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AS A CONSEQUENCE, POPULATION WILLSTOP GROWING—

Forecasts made in 2004 anticipated that Brazil's population
would stop growing in 2040, But the most recent data from
the IBGE suggests that this could happen much earler, in 2030,
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—AND IT WILL BECOME OLDER

Comparing the current
population pyramad with the
one predicted for 2050 "o -~
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“

2005 0 -~
B Forecast for 2050

How Brazil can transform the
population challenge into an opportunity

As the population ages, the proportion of people of working age increases.
The country will therefore have more people producing wealth (f the labor
market can absorb them) and lfewer children Lo consume investments, Itis a
window of opportunity, because in some cases the number of people of
working age Lo fall back when older people are leaving the markel

The population under 15 years of age is Talling today. A smaller number of
student in public schools will Tacilitate the quality of teaching, if the amount
invested in education stays the same,

Educational policy focused on low-income youth favors the formation of more
skilled worklorce and greater social mobility.

In the future, Brazil will reach the stage of Europe and Japan, wisch struggie
to support their elders. This is why it's so important Lo prepare a more balanced
retirement system, winch will include retirement at a later age.
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NEWS IN PERSPECTIVE

400 years after

Galileo, mega-telescopes
rulespace exploration

A new generation of observatories is under
construction. Brazil needs to decide if it's
going to be part of this new revolution

in astronomy.

Peter Moon, Alberto Cairo, Gerson Mora

In1609, Galileo Galilei perfected the telescope,
created in 1608 by Hans Lippershey. Galileo's
telescope had a lens of 6 inches. Today, the
largest telescopes are in Hawaii and northern
Chile. Equiped with mirrors 24 to 35 feet in

Secndary i
mirror /

?F.':: PRIMARY MIRROR

The massive
dome can be f
open thanks to f
big cranes at |
eachside of |
the main structure. II

The main
body of the
telescope can

Observed

The secondary

The hexagonal

mobile cells of the
primary mirror focus
the light and send it
to a secondary mirror with
a diameter of 20 feet.

HOW THE E-ELT GATHERS HIGH-RESOLUTION IMAGES

The E-ELT will be the first telescope able to shoot pictures of planets
outside the solar system, which will be useful for analyzing their atmospheres.

Light

object ARE
- 4
Light reflected
by planets and other
objects hits the
primary mirror.

diameter, they allow the observation of
galaxies billions of light years away from us,
but with little clarity. So a new generation of
mega-telescopes is being built. The largest is
the European Extremely Large Telescope
(E-ELT), an initiative of the European Space
Agency that is under construction in the
Atacama Desert in Chile, and will open in 2018.
The Ministry of Science and Technology of
Brazil defends participation in the project, but
the huge investment has unleashed concerns
in other areas of the government. The total cost
for Brazil would be $650 million over 20 years.

When it opens its doors,

in 2018, the European Extremely
Large Telescope have the largest
range in the world. It will cost
nearly 2 billion dollars, plus more than

60 million dollars a year after it’s finished,

just to keep it working.
Sources: Southern European Observatory (ESO), TMT, Gemini, Soar

THE SUPER TELESCOPE RANKING

The E-ELT is a giant compared to the existing mega-telescopes. Its primary mirror is four
times the size of the one in the largest telescope, in the Canary Islands, Spain.
Mirror diameter in feet.

32 32 30

2, S % S
“t o %, o “, o
2 S t W o S
g ST i

Large ocular

The telescope has a diameter of
330 feet and a height of 260 feet.

TELESCOPES WITH BRAZILIAN INVOLVEMENT
Brazil participates on just two of the largest telescopes.

Gemini

mirror reflects light
4.8 and sends it to the
¥ tertiary mirror, placed at
the center of the primary
mirror.

Why is the telescope so large?
The sensitivity and acuity of
a telescope depend on how well
it gathers light reflected by objects
that sometimes are many
light years away from Earth.
The larger the reflecting
surface of the telescope’s primary
mirror, the more photons
of light it will be able to capture.

The fourth mirror
changes shape
up to 1,000 times a second
to elimate atmospheric
distortions and focus
the rays of light
even further.

The fifth mirror,

inside the central tower,
stabilizes the image
and sends the light
to the cameras in the
central body of the
telescope.

OTHER LARGE TELESCOPES UNDER CONSTRUCTION
Besides the E-ELT, there are other projects in development.

‘ Radiotelescope%
66 antennas :

—

Soar

Atacama Large Millimeter

Keck Il Telescope Thirty Meters Telescépio Gigante
Built in Cerro Pachon, Chile, Built in Cerro Pachon, Chile, Telescope (TMT) Magalhaes (GMT) Array (Alma)
e and the Mauna Kea volcano, the Southern Astro Physical
= Hawaii, these twin telescopes Research Telescope has a Opening: 2018 Opening: 2018 Opening: 2012
= have mirrors with a diameter mirror with a diameter of Cost: $1billion Cost: $600 million Cost: $1.3 billion
= of 26.5 feet. Brazil participates 13.5 feet. The Brazilian National Mirror: 98 feet Mirror: 804 feet Place: Atacama, Chile
f 1 — by covering 2.4% of the total Scientific Development Council Place: Hawaii Place: Chilean Andes Built by: European Union
Canary Islands Hawaii Sutherland Texas Arizona Atacama Desert cost in exchange for the right covers a great portion Builtby: USA, Canada Builtby: USA, Australia USA, Canada, Japan
SPAIN USA SOUTH AFRICA USA USA CHILE of using them for observations.  of its costs. China, India South Korea Taiwan, Chile

Consistency, variety,
and hierarchy

Objects that are the same
should look the same.

Objects that are different
should look different.

Size and style can be used to
emphasize hierarchy.
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3.4 EU fisheries controls- SR 2017/08

Pages 34-35
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51. The proportion of vessels in the Member States visited”” using paper and electronic

data declarations is illustrated in Figure 6. This shows that relatively few vessels used

electronic declarations. In Spain and Italy most vessels between 12 and 15 meters long (85 %

and 90 % of the vessels respectively) were exempted from electronic declaration.

Figure 6 - Proportion of vessels that register catch and landing datajjand data format
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Figure 1: Non-EU citizens under temporary protection at the end of August 2025
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1. Introduction

The public health problem posed by malaria has made it a top priority for control
efforts and the general consensus globally, is that its elimination is crucial for
continued international development. Consequently, there is ongoing research in
different regions including South America (SA) to better understand the disease
dynamics with the intent that findings may establish scientific framework that would
support the development of new intervention strategies for malaria elimination in
areas with seasonal malaria. One of such investigations is undertaken by the
International Centers of Excellence in Malaria Research (ICEMR) under a National
Institutes of Health (NIH) grant.

While only about 3% of the global malaria burden is borne by SA!, undertaking
malaria research in the region is currently important because an estimated
23million people are still at risk? and approximately about 80% of clinical cases are
found in Northern South America (NSA)3. A key factor limiting effective control is
lack of data and uneven implementation of control measures, including use of bed-
nets, sprays, early diagnosis, and treatment. As part of the ICEMR investigation, this
project seeks to model the spatial patterns of malaria risk in NSA through vector
distribution and land-use changes. Furthermore, I intend to investigate the
perceptions of malaria risk in order to identify barriers to adoption and how they
can be circumvented.

2. Significance

Spatial distribution of malaria risk is still perceived as broadly categorized by the
WHO'’s traditional risk maps which are highly generalized, of low resolution and
have broad categories with uncertain boundaries (see da Nunes-Silva et al. 2012).
There is need for up- to-date high resolution risk maps which can aid malaria control
efforts. Secondly, modeling distribution of principal malaria vectors and land use
changes which may explain the observed distribution and risk are useful tools which
would guide future management strategies. Finally, understanding the perceptions
of at risk populations may help address barriers to adoption of interventions and
influence policies. Overall, findings will empower NMCPs to achieve effective control
and move them closer to elimination.

3. Specific Aims

» Specific Aim 1: Model the spatial patterns of malaria risk through vector
distribution and land use changes
= Hypothesis 1.1: GIS-based Multi-Criteria Evaluation (MCE) model
can accurately predict spatial extent of malaria risk areas. Objective:
Generate risk maps that represent risk of malaria transmission.
= Hypothesis 1.2: The Maximum Entropy (Maxent) model can
accurately depict actual and predict potential distribution of three
Anopheles species. Objective: Model observed and potential spread of
An. albimanus, An. darlingi, and An. nuneztovari.
= Hypothesis 1.3: Land- use changes can explain the variations in
predicted malaria risk. Objective: Characterize land use land cover
(LULC) and investigate changes in areas of risk.
» Specific Aim 2: Investigate the perceptions of malaria risk in order to identify
barriers to adoption and how they can be circumvented.
= Hypothesis 2.1: Knowledge of perception of malaria risk can aid
design of malaria control strategies. Objective: Obtain and analyze
data on subjective perceptions of risk.
= Hypothesis 2.2: Identification of barriers to adoption of malaria
control interventions provide means of tackling them. Objective:
Analyze data addressing perceived barriers and policy implications
*Only ongoing work on Hypothesis 1.1 in presented here

4. Materials and Methods

» Study Area: is NSA comprising of ten countries- Bolivia, Brazil, Colombia, Ecuador,

French Guiana, Guyana, Panama, Peru, Suriname and Venezuela. These countries
account for approximately 90% of clinical cases in the region hence, the choice as
study area (Fig. 1).
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Figurel: Map of study area

» Research Approach: Due to the complexity of malaria problem, I'm employing an

interdisciplinary approach to address the problem (Fig. 2).

» Materials: Raster data layers of environmental, climatic and anthropogenic

parameters from satellite imageries, weather monitoring stations, global land cover
and population data were collected from Worldclim, Digital Charts of the World,
Globcover and Landscan. Vector data was collected from field sampling by our
collaborators and the Walter Reed Biosystematics Unit. Sociological data would be
collected through questionnaires to be administered in one of the study area. Other
data will be collected as needed.

» Procedure: To test hypothesis 1.1, raster data of parameters that influence mosquito

distribution (rivers, wetlands, urban areas, roads, population and elevation) were
combined using a Multi-Criteria Evaluation in Idrisi GIS package. This produced a

map of potential exposure to malaria vectors which is used as a proxy for risk of

malaria transmission. All the data layers were gridded at 1km spatial resolution. A
set of distance layers had been created for discrete factors using standard GIS
operations. All factors were subsequently standardized into a continuous common
numeric range on a byte 0-255 probability scale using a fuzzy function based on
knowledge of mosquito interaction with the factor. Weights were generated for each

factor based on the importance of the factor to malaria transmission by expert

opinions and then assigned using Analytical Hierarchy Process. The risk maps
produced were validated statistically using data on An. darlingi distribution and
malaria case data from some parts of the study area. See preliminary results (Fig.
3.4.5)
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5. Preliminary Results

» Areas of high to moderate risk corresponded with locations of some of the
anophelines collected.

v
e
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Figure 3: Potential risk of exposure to malaria vectors across NSA (0 indicate little or no risk while 233 indicate high risk)

» Risk scores for mosquito occurrence points were significantly higher than those
generated randomly (Fig. 4).

Comparing mean of random and DV points for MCE risk map
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Figure 4: Plot showing the MCE risk values for randomly sampled points and for occurrence points of a DV, An. darfingi

6. Conclusion

Findings from preliminary results suggest that the MCE approach is a viable
method to modeling spatial risk. The high resolution risk map produced aligned
well with sampled vector points and may therefore be used to plan control of
malaria vectors. Further analysis is planned to generate and validate risk maps
with actual measures of malaria transmission, results of which could be used to
plan containment of future outbreaks.

References

WHO. (2007). MALARIA ELIMINATION: A field manual for low and moderate endemic countries
PAHO (2012) PAHO |Homors 2012 Malaria Champions of the Americas. Available:
htto://nevwi.pahoors/ha/indexphp’option=com content&view=articlef&id=7429&temid=39639

Gusmao R. (1999) Overview of malaria control in the Americas. Parasitologia 41:355-60.

Da Silva-Nunes, M., Moreno, M, Conn, J.E, Gamboa, D., Abeles, S, Vinetz, .M., and Ferreira, M.U. (2012) Amazonian
malaria: Asymptomatic human reservoirs, diagnostic challenges, environmentally driven changes in mosquito vector
populations, and the mandate for sustainable control strategies. Acta Tropica 121 (3): 281-29

N N



Visual edrting

Multi-scale Modeling and Assessment of Malaria Risk

in Northern South America
Alimu, T. O.%; Fuller, ). O.%¢ and Beier, J.C.13

INTRODUCTION

Flalara as & pubic Faaith probiem has Decoma a pnoety for control efforts woridvace
The gobs conserms o that s elimenation n crecal for contimual development
Ongong research propects in dfferent regons, nduding South Amenca (34, oy to
mprove our understanding of the desata dmamecs Thee goal 15 to establish a new
framework that would lead 10 new nterverthon strateges for malara elrmenaton n aneas

whare tha desacs o seasonal One of such invesgabions i nderaken by the
Interrational Centers of Excellence m Malarna Research (ICEMR) under a Mabonal
Inststutes of Health grant

While andy about 3% of the global malere burden i borme by 541, sndertalong malina
Fagarch o thie ragean o durretly mmportant becaws an antsrated Timdon peaple s
shll st refe ] snd spprosamately sbout 80% of chrecal cases are found in Merthern
Soiuth Amerca (MS5A) 3 A key facior lrmibng eectve control = lack of data and
unrven implemantaton of control measumes, includng we of bednets, sprays, sarly
diagnoss, and treatrment Az part of the ICEMR ivestganon, ths prosect seeks 1o madel
the ipetd patterne of malsna rke o MNGA thraugh vetlor detributon and lard-us
changes. Furthermone, | intend to investiate the perceptions of malana nsk in order to
weraify bermers o sdoption and how they can be orcunrensed

SIGNIFICANCE

Spatisl detnbution of malane nsk = shll parcereed a3 broadly categornzed by the
WHO s traddbons sk maps whech are heghly peneralzed, of low rescbsbon and
haree broad catepones with uncertan boundanes [ses da MNures-S8a et & 2012 ),
There & reed for up- to-dete high resclubion ek maps whech can et malane contral
eorts  Secondly; madebng deetnbuton of prncpal malsna vectors and land uie
changes which may esplan the observed distnbuton and nsk are useful tools which
would pode future management strateges  Fraly, understanding the perceptions
of at rek populatons may help address barmers to adopbon of mtererbons and

wifluence poboss. Cheral fndings wil empover MMOPs to achore sectne contrgl
and move them closer to shmneton

AIMS

Spacific Alm 1: Mode! the ssatul patterns of malana ek through vector dutnbution

and land use changes

+ Hypotheth 1.1: GS-biand Mus-Crrited Eclicartaan (MOE) MO0 Caf BOIufinty Dreda ipiad
ehirt Of Mg rol ekt Olbfectver Generi® rok migd that represeen gl of malara
LRt

= Hypothests |.1: The Masmum Ererogy (Hasem) model can sccuraely depeot sl and prediar
potanl damnbuton of thiee Anophees soeces. Olyective: Mode! ohserved Ing potental spread
B A albaTinieal A Sirinig |l A5 fesisiriteelan

* Hypathesh 1.0 Lind: wse dhanges Can Eplae i varaborg n prethOaed milers i
Obfectiver Charscienee and use and oo (LULC) and seestgate changes - wreas of nee

Spocific Alm 1 ivveshpate the peroeptions of malana nisk n order to idertrly barmers

10 acloptee ard hores thary can be Crourrventad

« Mypothesls 1. 11 Ksowiedge of percepaon of mana Ak fan ad Oeign of malane covwol
sraiegees. Ciyecive: Ciivinn and anaiyer dats 00 Sdbpecrve penoeprioes of rak

» Hypothesis 11 keredoron of barrers 30 sopecn of malard, [o VIHS VBTG Peoe
meant of teckbng them Objeciber Anaipse Gira addiessng perOtvwed barrers and poicy
L

*Only onpoeng work s Hypothews | ) in prassited bare

MATERIALS AND METHODS

UNIVIERSITY OF MIAAI
ABKSs CENTLR
tor ECOSYSTEM

SCIENCE & POLICY

Ll
RESULTS

[t wpn;u-fm-l Areas of high to moderate risk comresponded wih locanors of soma of the

courtr -« Balras Beanl WEMEZLIELA | CALITANA, aropheares ©olectead
Cofomina, Ecusdor, A _ SURINAME
Paname, Pery, Surname
ang Verarueala Thess
Conartirees acooant far
apprasamately 0% of
cinical cates in the regon PERL BRAZIL
BOLIVIA
d 500 | 000

KM

Research approach: Due to the complesaty of malsna problem, Fm employng an
wterdsophaary approach 1o addeess the probiem

Rizk scores for mosquito occurrence points were agnficantty hgher than
thedn garerated randormdy

Compuaring mucen o randsen and DI posats four MCE risk mag - 0,05

——
s auin e, |

0 L1} (o0 I Kl

AR

DECISION

o) MALARIA

EPIDEMIOLOGY

» GEOGRAPHY -

CONCLUSION

Findings from preliminary results suggest that the MCE
approach is a viable methods to modeling spatial risk.The high

Materiale: Raster duta layers of emaronmental, dimatic ard arthropopenc
parameters from sateltte imagenes, weather mondonng stabons, gobal lind cover
and populstion data wers collacted fram Werldehmn | Digrtal Charts of the Warld,
Globcover and Landican Vector data was collscted from Llsld sempleg by our
colliborwtors and the VWaler Resd Bosyrtemates Unt Sosclapeal data weold be
collectad through questionnasres to be admerestered in one of the shudy area Other
data will be collected as needed

resolution risk map produced aligned well with sample vector
points and may therefore be used to plan control of malaria
vectors. Further analysis is planned to generate and validate risk
maps with actual measures of malaria transmission, results of
which could be used to plan containment of future outbreaks.

Procedure: To test bypothei | 1 rmater dats of parermaters that nancs mosguin
chetrbuen (rreers | wetlands, urban sress, rosds, populibon snd elevabion] were
combired wng & Mulb-Crtens Babaton o dos G package The produced a
rrap of potermal exposure 1o malans vactors whiech i used as a proeey for nek of
realan transmuinen | All the dals lipers were grdded at L spatal resabbon A
st of distance layers had besn crested for ducrete fctors unng Sanderd GIS
operatont All factors ware subsequently sanderdaed ima & corinueus common
Aumenc range an & byte (L1505 probaleity scale usng a fuzzy funcbon based an

References

| WD 0T RN, DL RN TR B ] el b e aed] eataleiale pre e fnariTies

breradadge of mosquito rierachon woth the factor Wieghts were penarated for sach BoGAM0 (003 ARMD Mesden ] laliia  Champsss  oof (e Assewas.  Asadall
fxctor based on the importance of the sctor 1o malara trafireeon by expe i, rew s ony ingreige phbfulee e ordiniisarw atinisied - TAT) ekl FRE

i Gammas B |10 | Cheeries of msleris rontrod o cthe Rreve s Puesifslegia 410195 -0
opworys and then asegned usng Anstytcsl Hierarchy Process . The nsk maps A B S Mrves, AL oo, . o, LI, Gambon, D), Abwien, ., Virts, LML wndl Tasvwirs UL (0133 Arrsaseni

Falsia NergE vl leas et hapedi ©hsbanges sraywermeni sy &En o e 9 e eI e i

produced wars vahdated sisttically using data on An. darfing detribastion and pnst i, $sa) i mnlais bt il wimalie chsul vl Ak Popss V(5] 301 06

rralans cain cdata from some parts of the Mudy ama See prelsrnary ol



— T'he creative side of visualization



Jaime Serra

/Iwww.arch

com/

vos|aimeserra

https

o g o 2
o (2 20 2 .
: > = 2 :
.... _. \ .‘ fs \¢ L3 ! N.D.u.
a3 ("} N -
% ¥5 ~ / i
it L o T o SRR .WJMN _ oL =Y 2
S ET it e DO T B e ' - . IR
S e

| 2 :
\ == ....F..n»ﬂ]nl?ﬁ.ﬂnﬂ

i g

i
LI 3 5

}
1 i , .
a - -- : v.—
)
- - ) i ‘\
A Vi
—t )
e I )

5 . ) ...‘v..... ﬁ
— /.M

H !
J .
I P e
. > _-
_
;




e Serra 111

117

Ja

=
)
=
3
=
=
3
-
-

Tres historias
verdaderas

RV

endesa

11

{51}

—t e -

LR

oo a e

- —— - et e

Café adiario

PO aminT

Calren



OPINION
GUEST ESSAY

1,374 DAYS

MY LIFE WITH LONG COVID

Giorgia Lupi _
http://giorgialupl.com/



http://giorgialupi.com/

Patterns of Violence in Brazil

The average proportion and number of environmental defender deaths in Brazil from 2015 to 2019 by state
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Federica Fragapane

https://medium.com/@federicatragapane/alive-political-visual-words-65a5e00396e 3
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—— lrends that intrigue me these days



Making readers smile (if appropriate)
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INFOGRAPHICS

A friendly, human approach to data

@ CRC Press



Design: Nadieh Bremer - Art direction: Alberto Cairo - Google https://whydocatsanddogs.com/
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https://whydocatsanddogs.com/

Putting readers at the center of the visualization



Design: Vinicius Sueiro, Tiago Maranhao, Rodrigo Menegat, Art direction: Alberto Cairo
Google + Agéncia Lupa

{ﬁ?'l_upa | Google News Initiative

NO EPICENTRO

E se todos os mortos por
Covid-19 no Brasil fossem
seus vizinhos?

Insira seu enderego aqul

® USAR MINHA LOCALIZACAD
Descubra o que aconteceria com a sua

vizinhanca caso 0 epicentro da epidemia de
Covid-19 no Brasil fosse sua casa.

https://noepicentro.news/



https://noepicentro.news/

Design: Vinicius Sueiro, Tiago Maranhao, Rodrigo Menegat, Art direction: Alberto Cairo
Google + Agéncia Lupa

{ﬁ';,.al_upa | Google News Initiative

NO EPICENTRO
Rua Nossa Senhora da Saude 937

E se todos os mortos por
Covid-19 no Brasil fossem
seus vizinhos? Averida Nossa Senhora Da Saide, 537

Rua Nossa Senhora Da Saude, 937

Descubra o que aconteceria com a sua Rua Direita, 937
vizinhanca caso 0 epicentro da epidemia de i

Covid-19 no Brasil fosse sua casa. _
© USAR MINHA LOCALIZACGAO

https://noepicentro.news/


https://noepicentro.news/

Design: Vinicius Sueiro, Tiago Maranhao, Rodrigo Menegat, Art direction: Alberto Cairo
Google + Agéncia Lupa

Cada ponto e uma

. gue vive aqui

>

Essa € a sua vizinhanca no dia 16 de
marco de 2020. Nessa data, foi
confirmada a primeira morte pelo novo

coronavirus no Brasil.

@9® Ver nomes de rua

© mapbox

© Mapbox © OpenStreetMap . Improve this mag

https://noepicentro.news/



https://noepicentro.news/

Design: Vinicius Sueiro, Tiago Maranhao, Rodrigo Menegat, Art direction: Alberto Cairo
Google + Agéncia Lupa

: Pontos brancos representam
TR - o
mortes por Covid-19

Uma semana depois, no dia 24 de
marco de 2020, mais 46 pessoas
haviam morrido por Covid-19 no Brasil.
De novo, vamos fingir que elas viviam

na sua vizinhanca.
LJ Ver nomes de rua

(® mapbox A AL
© Mapbox penStreetMap Improve this map

https://noepicentro.news/



https://noepicentro.news/

Design: Vinicius Sueiro, Tiago Maranhao, Rodrigo Menegat, Art direction: Alberto Cairo
Google + Agéncia Lupa
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Hoje, 1513 dias apos a confirmagao da
primeira morte, o numero total de
obitos causados pelo novo coronavirus
chega a 615.373 no pais todo.

@8 Ver nomesde rua

Diadema _
Omapbox Mapbox & OpenStractviap Improve this map

https://noepicentro.news/
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Design: Vinicius Sueiro, Tiago Maranhao, Rodrigo Menegat, Art direction: Alberto Cairo
Google + Agéncia Lupa
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Vamos imaginar que todos eles viviam
a sua volta: todo mundo dentro desse
circulo teria morrido. E um raio de
3.9km ao redor do seu local.

@9® Ver nomes de rua

Mapbox @ DpenStrestMap Improve this map

https://noepicentro.news/

(® mapbox



https://noepicentro.news/

Design: Vinicius Sueiro, Tiago Maranhao, Rodrigo Menegat, Art direction: Alberto Cairo
Google + Agéncia Lupa

Sao Caetano
do'Sul

<

615.373 mortes seriam o bastante
para varrer do mapa uma cidade al
perto, caso todas elas acontecessem
dentro das fronteiras do municipio: Sao

Caetano do Sul (SP).
@® Vernomes derua

Santo Andre
(® mapbox

penStreetMap Improve this map

https://noepicentro.news/



https://noepicentro.news/

Combining narrative and pedagogy



Understanding the EU
through
high-value datasets

This series of data stories is intended to bring
attention to the European Union's (EU)_high-value
datasets, and to demonstrate how they can be

used to inform public discussions of relevant
Issues. Each story is paired with a visualisation
note, an article that introduces readers to the
language of data visualisation.

Story #1

STORY#l NOTES #1

What Water Can Take from Us The Power of Data Visualisation

Story #2

STORY #2 NOTES #2
an
=
g 00 e
T ol X | o
® = 6. e
. . .‘g‘\u
-
P “ @
...... -
..... -

Everyone's Busy - But not Equally Association, Aggregation and Causation

https://data.europa.eu/en/publications/datastories/high-value-datasets/index.html



https://data.europa.eu/en/publications/datastories/high-value-datasets/index.html

Visualization is just one type of Data sensification



Data physicalization http://yvonnejansen.me/dataphys

Introduction to the field https://id.it.edu/news/form-follows-data/



http://yvonnejansen.me/dataphys
https://id.iit.edu/news/form-follows-data/

Sculpting
Visualization

Towards a Practice and Theory of 3D Scientific Visualizations

using Physical Objects and Augmented Reality

https://www.sculpting-vis.org/



https://www.sculpting-vis.org/

Data Sonification Archive

MASAARIMU . ANILEL A LA R D NIL A SINRAL IS LY

COVID-19 data sontfication Care Tunes for Familes The THC Code DNA Sonification - Sex determining region of the Y

Noisy Cily
<
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Every UK Covid 19 Death by Day - from March Sth  Noisy Caty. Audible Data Visualization in Brussels
2020 10 June 23:¢ 2020 Setpack | 2000

Data sonification https://twitter.com/NU CiD/status/1346455054568595463



https://twotone.io/
https://twitter.com/NU_CfD/status/1346455054568595463

— Resources



1 The Basics
2 History

3 Chart_Taxonomies

4 Perception _and Accessibility Ext ra re ad i N gs
5 Visual Design h_t_tpS//_U [ X U I”‘ CO m/m FZSJEB 27

6_Annotations_And_Storytelling

7_Uncertainty

8 Maps


https://tinyurl.com/mr2st327

Books freely available online

OREILLY

Fundamentals
of Data

Visualization

A Primer on Making Informative
and Compelling Figures

Claus O. Wilke

https://serialmentor.com/dataviz/

OREILLY %

R for Data
Science

Import, Tidy, Transform, Visualize,
and Model Data

Hadley Wickham,
Mine Cetinkaya-Rundel
& Garrett Grolemund

https://r4ds.hadley.nz/



https://serialmentor.com/dataviz/

Perception, cognition, and visual design

Data THE WALL STREET JOURNAL

visualiz2

Guide to Information Graphics

THE DOS AND DON’TS OF PRESENTING DATA, FACTS, AND FIGURES

N \\
N\
N\
\\\\\\\\\\\\5\\

7/

atlon “ Dona M. Wong
handbook|a gy

Juuso

Colin Wa re ,
[nformation
Visualization

Perception for Design
Fourth Edition




Building Science Graphics: An illustrated
guide to communicating science through
diagrams and visualizations...

...1s a practical guide for anyone—regardless of previous

I I d I n g design experience and preferred drawing tools—

interested in creating scientific illustrated explanatory

2]
S C I e n ce diagrams. Starting with a clear introduction to the
G r a p h i c s concept of information graphics and their role in

contemporary science communication, it then outlines
a process for creating graphics using evidence-based
design strategies. The heart of the book is composed of
two step-by-step graphical worksheets, designed to
help jump-start any new project. This is both a textbook
and a practical reference for anyone that needs to

JEN CHRISTIANSEN convey scientific information in an illustrated form for
articles, poster presentations, slide shows, press

releases, blog posts, social media posts, and beyond.

Published by CRC Press / Routledge (AK
Peters Visualization series)

https://www.buildingsciencegraphics.com/



https://www.buildingsciencegraphics.com/

Visualization design with Excel

DATA VISUALIZATION Data Visualization in Excel, by John Schwabish
IN EXCEL

And these websites:

A Guide for Beginners, Intermediates, and Wonks

https://stephanieevergsreen.com/how-to/

https://peltiertech.com/blog/

‘Jonathan Schwabish

| CRC Press
Taylor & Francis Group
AN A K PETERS BOOK



https://stephanieevergreen.com/how-to/
https://peltiertech.com/blog/

Data.Furopa Academy ¢ Visualising data for impact

Data Narrative and Design

1'hank you!

Alberto Cairo

OpenVisualizationAcademy.com


http://www.openvisualizationacademy.org

