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COVID 19 data visualization

= Shneiderman, B. (2020, April). Data Visualization’s
Breakthrough Moment in the COVID-19 Crisis. Nightingale:
The Journal of the Data Visualization Society. Retrieved from
https://medium.com/nightingale/data-visualizations-
breakthrough-moment-in-the-covid-19-crisis-ce46627c7db5

= Ackerman, D. (2021, March). When more Covid-19 data doesn’t
equal more understanding. MIT News. Retrieved from
https://news.mit.edu/2021/when-more-covid-data-doesnt-
equal-more-understanding-0304
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COVID 19 data visualization

This figure shows a network visualization of
Twitter users appearing in the research. Color
encodes community and nodes are sized by their
degree of connectedness.

Courtesy of the researchers
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COVID 19 data visualization

= COVID-19 epidemic: Flatten the curve

LOWER AND DELAY THE EPIDEMIC PEAK

control measures*

#22:2::"22— slow the spread of
disease and reduce
burden on hospitals

with controls

healthcare system

capacity (ICUs,
ER visits, etc.)

time since first case

- : A - S - o a g CC BY 2.0 Esther Kim 0K _thos
control measures may include handwashing, teleworking, limiting large gatherings, minimizing travel, etc. Gari T. Bergstrom  OCT_Bergeirom
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https://www.sciencealert.com/dragging-out-the-coronavirus-epidemic-is-important-in-saving-lives

COVID 19 data visualization

= COVID-19 epidemic: Flatten the curve
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People in need of medical care

4 Why itis so important to act early on COVID-19

= Badly treated patients (high mortality)
< \Well treated patients (low mortality)
=== (Cases without action

—(Cases with delay

- = = Treatment capacity without action
— Treatment capacity with delay

o Medical research (and
organizational learning) expands

treatment capacity

>

Time
measures by Alexander Radtke (@abordk)
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COVID 19 data visualization

= COVID-19 epidemic: Flatten the curve
FLATTEN THE CURVE

®
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COVID 19 data visualization

= COVID-19 epidemic: Real-time outbreak

Coronavirus COVID-19 Global Cases by Johns Hopkins CSSE
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COVID 19 data visualization

= COVID-19 epidemic: Real-time outbreak

Coronavirus COVID-19 Global Cases by Johns Hopkins CSSE
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COVID 19 data visualization

@ COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU)
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COVID 19 data visualization

Coronavirus World Map:
Tracking the Global Outbreak

Updated March 8, 2021, 12:04 AM.ET.
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https://www.nytimes.com/interactive/2020/world/coronavirus-maps.html

COVID 19 data visualization
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COVID-19 Forecasts 2 Help

The ensemble forecast is a multi-model ensemble developed and published weekly in real-time that combines models with varied approaches, data

Week Ahead sources, and assurnptions.
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https://viz.covid19forecasthub.org/

Linear & logarithmic daily cases

= Qur World in Data — ECDC data

Coronavirus Pandemic METRIC COUNT
l)a lil P:xplorel, @ Confirmed cases O Tests 7-day rolling average Per million people
X O Confirmed deaths O Tests per confirmed case
Download the complete Our Worid in
Data COVID-16 dataser. O Case fatality rate O Share of positive tests
Q "Tyne t add a coumy.. Daily new confirmed COVID-19 cases per million people
Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the main reason for that is limited
Sortby | Country name 12  testing.

Argentina = =

Belgium 700
Czech Republic
600
France
Germany Czech Repubiic
500
Greece
Belgium
Israel
400
Italy Netherlands
Israel
v ’
& Netherlands 300 —
Fr:
Spain i
United Kingdom
United Kingdom 200 .
: Unitad St
United States - =
X 100
O Afghanistan italy
Germany
O Africa Greece
0
[ Albania Dec 31,2019 Oct 14,2020
Source: European CDC - Situation Update Worldwide - Last updated 14 October, 10:05 (Londan time) ccey
O Algeri
Eae P Dec31.2019 O () Oct 14,2020

X Clear selzction CHART MAP TABLE SOURCES & DOWNLOAD <

M126 Data Viz | Rousso


https://ourworldindata.org/coronavirus-data-explorer?zoomToSelection=true&country=FRA~GBR~BEL~GRC~NLD~ESP~DEU~ITA~CZE~ISR~USA~ARG&region=World&deathsMetric=true&interval=smoothed&hideControls=true&perCapita=true&smoothing=7&pickerMetric=location&pickerSort=asc

Linear & logarithmic daily cases

the more up here

= OQur World in Data the worse

Daily new confirmed COVID-19 cases per million people Our World

in Data

Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the main reason for that is limited
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Linear & logarithmic daily tests vs. cases the more up here

: the wors
= Our World in Da  €COVID-19: Daily tests vs. Daily new confirmed cases per million m
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= Compare state outbreaks - daily growth or decline

Are New Cases And Deaths Still Growing In Your State?

Data as of November 2
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= Worldometer

Outcome of Cases (Recovery or Death)

Qutcome of total closed cases (recovery rate vs death rate)
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COVID 19 data visualization
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http://visualaction.com/coronavirusrecovery/world/

COVID 19 data visualization

dashboards °
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aryland COVID-19 Data Dashboard -
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https://coronavirus.maryland.gov/

COVID 19 data visualization

= Prince George's County COVID19 Dashboard

@ Prince George's County COVID19 Dashboard
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Prince George's County Cases by Zip Code

. 20783 {Hyattsville): 5,133

. 20904 (Silver Spring): 4,587
Iy 20706 (Lanham): 4,417

. 20744 (Fort Washington): 3,861
20784 {Hyattsville): 3,503
20785 {Hyattsville): 3,488

20782 (Hyattsville): 3,439

20774 (Upper Marlboro): 3,326
. 20772 (Upper Marlboro): 3,204
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Confirmed Cases

74,340

Deaths

1,313

Hospitalizations

7,549

For more daily Prince George's
County COVID19 information,
click here: Daily Updates

*Disclaimer: All data is considered preliminary as it is subject to change based on additional reporting. Information on cases and deaths represents data that is available to the Prince George's County Department of Health at this time.

Case counts per zip code area may be impacted by multiple factors including test availability and may not be an accurate indication of the concentration of positive cases in that area. Case rates per 100,000 residents is a more accurate indication of the concentration of positive cases in the area but it also is impacted by many
factors including testing availability. What is clear, is that COVID-19 is present throughout the county and in every municipality. DO NOT assume that a lower case count or rate in your community means you are not at risk. It remains of the utmost impertance, that ne matter where you live in the county, you must maintain secial
distancing and all other recommendations regarding preventing the spread of COVID-18.
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https://princegeorges.maps.arcgis.com/apps/opsdashboard/index.html#/9491556559cb4bba8ead3aa72ac3edcf

Misleading use of color scale

= New COVID-19 cases in Switzerland, by canton

Corona-Hotspots in der Schweiz

Laborbestédtigte Fille pro Kantoen und 100'000 Einwohner in den letzten
14 Tagen.
Stand: 21.10. 08:00

781.8

532 2 234 4

774 6 397 5
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M 30-59.9 M 150-299.9
M 60-89.9 M 300 - 600
M 90-119.9 =600

Ganze Schweiz: 389.9

https://www.reddit.com/r/dataisugly

M126 Data Viz | Roussou



More rational use of color scale

= New COVID-19 cases in the USA, by state

Which Places Have The Most New Daily Cases?

Data as of November 2

[ Re0 ]
Threshold: 25+ daily Threshold: 10-24 daily Threshold: 1-9 daily Thresheld: <1 daily
httpS//WWW reddit.com/r/dataisugly new cases per 100,000 new cases per 100,000 new cases per 100,000 new case per 100,000
people people people people
NPR site Indicates: unchecked Indicates: escalating Indicates: potential Indicates: close to
community spread community spread community spread containment
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Misleading use of color scale

= ~3000 or ~3000007?

United States COVID-19 Cases and Deaths by County

State:  Selecta State Data:  Total Number of Cases

Total Cases
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https://www.reddit.com/r/dataisugly
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= List of Visualizations related to the Coronavirus Covid-19 Pandemic
https://docs.google.com/document/d/1g t v 2JsYtO5CePwCkcD1m-
rRfUuaSupumWbWIiFQOcs/edit
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https://docs.google.com/document/d/1g_t_v_2JsYtO5CePwCkcD1m-rRfUuaSupumWbWiF0cs/edit
https://docs.google.com/document/d/1g_t_v_2JsYtO5CePwCkcD1m-rRfUuaSupumWbWiF0cs/edit

2025 article
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DEPARTMENT: PEOPLE IN PRACTICE

Empowering Communities: Tailored
Pandemic Data Visualization for Varied

Tasks and Users

Tom Baumgartl ®, University of Cologne, 50923, Cologne, Germany

Mohammad Ghoniem ©, Luxembourg Institute of Science and Technology, L-4362, Esch-sur-Alzette, Luxembourg
Tatiana von Landesberger ® University of Cologne, 50923, Cologne, Germany

G. Elisabeta Marai ®, University of lllinois Chicago, Chicago, IL, 60607, USA

Silvia Miksch ®, TU Wien, A-1040, Vienna, Austria

Sibylle Mohr o, University of Glasgow, G12 8QQ, Glasgow, U.K.

Simone Scheithauer ® and Nikita Srivastava ., University Medical Center, 37075, Gottingen, Germany

Data visualization methodologies were intensively leveraged during the COVID-19
pandemic. We review our design experience working on a set of interdisciplinary
COVID-19 pandemic projects. We describe the challenges we met in these projects,
characterize the respective user communities, the goals and tasks we supported,
and the data types and visual media we worked with. Furthermore, we instantiate
these characterizations in a series of case studies. Finally, we describe the visual
analysis lessons we learned, considering future pandemics.

Baumgartl, T., Ghoniem, M., Von Landesberger, T., Marai, G. E., Miksch, S., Mohr, S., Scheithauer, S., & Srivastava, N. (2025). Empowering Communities: Tailored
Pandemic Data Visualization for Varied Tasks and Users. IEEE Computer Graphics and Applications, 45(1), 130-138. https://doi.org/10.1109/MCG.2024.3509293

M126 Data Viz | Roussou


https://doi.org/10.1109/MCG.2024.3509293

2025 article presenting COVID 19 data viz projects

TABLE 1. Media, clients, data, goals, and encodings across projects.

Project & Media User Groups Data Goals/Tasks Encodings
COVis e Journalists e COVID-19 statistics e Identify national e Line, bar, and event
Interactive web e Public e Public measures behavior & event charts
application e Predictive model data impact e Storytelling
e Track temporal integration
changes e Logistic regression
e Interpret patterns model
CONTACT e Disease modelers | e SEIR model outputs e Analyze transmission | e Transmission trees
Interactive web | e Health experts o Transmission trees patterns e Network visuals
application e Policymakers o Evaluate quarantine e Line graphs
impact
e Communicate contact
tracing efficiency
MOTIV e Communication e Health, demographic, and | e Understand public e Choropleth and glyph
Interactive web researchers socio-economic data response maps
application; e Policymakers e Social media e Assess stay-at-home e Timelines, bar charts
screenshots for e Political context impact e Custom encodings
print/media e Leverage an inference (Al inference model)
model
e Share findings
B-FAST e Infection control e Patient data e Detect outbreak e Histograms
Interactive web staff (vaccinations, stays, indicators e Timelines
application e Epidemiologists diagnoses) o Identify transmission e Node-link diagrams
¢ Healthcare pathways o Storyline
professionals visualizations
HEADS ¢ Researchers e Aerosol emission data o Assess infection risk e Line charts
Interactive app o Health officials e \irus dynamics e Model aerosol spread | e Animated aerosol
e Policymakers e Environmental e Evaluate safety simulations
e General public parameters measures e Traffic light risk
system

Baumgartl, T., Ghoniem, M., Von Landesberger, T., Marai, G. E., Miksch, S., Mohr, S., Scheithauer, S., & Srivastava, N. (2025). Empowering Communities: Tailored
Pandemic Data Visualization for Varied Tasks and Users. IEEE Computer Graphics and Applications, 45(1), 130-138. https://doi.org/10.1109/MCG.2024.3509293
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2025 article presenting COVID 19 data viz projects: Lessons learned

= Start collaborations ahead of time, to give the teams enough
time to assimilate principles of team science, to build visual
literacy, and to train and adapt continuously during the
interpandemic period.

= Document the data types and features to visualize

= Leverage visual scaffolding by adopting visual encodings
existent in the application domains.

= Consider carefully the activities to support with the right level
of transparency and detail needed for different users

Baumgartl, T., Ghoniem, M., Von Landesberger, T., Marai, G. E., Miksch, S., Mohr, S., Scheithauer, S., & Srivastava, N. (2025). Empowering Communities: Tailored
Pandemic Data Visualization for Varied Tasks and Users. IEEE Computer Graphics and Applications, 45(1), 130-138. https://doi.org/10.1109/MCG.2024.3509293
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COVIs: Supporting Temporal Visual Analysis of Covid-19 Events Usable in Data-Driven Journalism

Leite, R. A., Schetinger, V., Ceneda, D., Henz, B., & Miksch, S. (2020). COVIs: Supporting Temporal Visual Analysis of Covid-19 Events Usable in Data-Driven Journalism. 2020 IEEE
Visualization Conference (VIS), 56—60. https://doi.org/10.1109/VIS47514.2020.00018
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MOTIV: Visual Exploration of Moral Framing in Social Media
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Wentzel, A., Levine, L., Dhariwal, V., Fatemi, Z., Bhattacharya, A., Eugenio, B. D., Rojecki, A., Zheleva, E., & Marai, G. E. (2024). MOTIV: Visual Exploration of Moral Framing in Social Media.
Computer Graphics Forum, 43(6), e15072. https://doi.org/10.1111/cgf.15072
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Thank youl!

mroussou@di.uoa.gr

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