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Agenda

Thursday June 6, 2024, all times are ET

4:15 pm Welcome by Katy Borner

4:20 pm Introduction to Places & Spaces.: Mapping ScienceExhibit by Katy Borner
4:25 pm Introduction to the 20" Exhibit Iteration by Lisel Record

4:30 pm The Shape of Changepresented by Beatriz Malveiro and Rita Costa

4:40 pm River Runnerpresented by Sam Learner

4:50 pm The Whole Picture presented by Liuhuaying Yang

5:00 pm How Do We Compare? introduced by Lisel Record

5:05 pm The 3rd Decade of the Exhibit by Katy Borner

5:10 pm Acknowledgements by the Curatorial Team

5:15 pm Drop by Seminar Room 120 for Lateral Thinking Gone VR

Visit the theater to watch Humanexus
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lteration V (2009)
Science Maps for Science Policy Makers
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lteration VII (2011)
s of Sci Atlas of Knowledge

Science Maps as Visual Interfaces to Digital Libraries

Iteration IX (2013)

Science Maps Showing Trends and Dynamics
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The Power of Reference Systems
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Science Maps for Economic Decision Makers
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Iteration VIII (2012)
Science Maps for Kids

Iteration X (2014)
The Future of Science Mapping
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2nd Decade of
Places & Spaces:.

40 Macroscopes
(2015-2024)

MACROSCOPES

Atlas of Epic Data Adventures

Katy Bérner
Todd Theriault
Elizabeth G. Record

https://scimaps.org/macroscopes
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Places & Spaces:
Mapping Science

Introduction to the Exhibit
Created by experts in science, humanities, and the arts, the works
collected in the Places & Spaces: Mapping Science exhibit convey the
excitement of scientific progress and discovery. Maps of science chart
act spaces of data and knowledge, helping us forec

the more abst ast new
fields of inquiry and enabling us to tell stories that we can all under-
stand and act upon. An interdisciplinary and international advisory
board chose each of these exhibited works as an outstanding example of
how visualization can bring patterns in data into focus.

As of 2020, 100 maps by 215 mapmakers have been displayed at 396
venues, in more than 28 countries, on 6 continents. Each uniquc venue
adds its own value. Ultimately, the exhibit is like the eponymous stone
in the story of stone soup—with experts around the globe contributing
izations thart ask new questions while offering solutions
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a
to meet local contexts and needs.

The Atlas of Forecasts features maps designed for kids—the next
gl'l]l:f'.l[i()l] ()f‘cxpcr[s ;ll]d ]L'ild(f.\', Illlll‘.rb Hl](“""i“g trL'I]dh 2l|'ld ({_\‘IIZIITI‘ICH
in the past, present, and future; and maps that foreshadow the future
of science mapping. The 30 maps fe

atured here communicate complex
data; help bridge gaps between experts in academia, industry, and
government; and hc]p ;ﬂign forces toward the identification and im]vic—
mentation of desirable futures.
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Mmaking sense of the worlad
through data visualization




About Places & Spaces

How Do We Compare?

Using metrics for global good

River Runner
Don'’t stop that drop

PLACES
SPACES

The Whole Picture

The cost of connectedness

About macroscopes

A global progress report
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The Shape of Change
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Explosion on the Deepwater Horizon Oil Rig

2010, April 20

On April 20th 2010, the world learned about an oil spill in the
Gulf of Mexico. Nine days later, the New York Times was
saying that the disaster was "larger than thought”. It
became the largest marine oil spill in history.

Can you guess how much has our dependency on oil
changed?

as a % of global electricity production

the purple circle in the

Submit guess

The Shape of Change




Beatriz Malveiro
Rita Costa

The Shape of
Change
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The Shape of
Change

ORIGIN

World Data
Visualization
Prize 2023

2023 prize focused on the past, present and
future — of society, of governments, of
populations.

Choose one or of three datasets and create
visualizations that tell a story or reveal
something interesting about the data

Ay ol Jlejslall
Al page (o)

WORLD DATA
VISUALIZATION PRIZE

Places & Spaces: Mapping Science
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The Shape of

Change

ORIGIN

“What Just
Happened?”

What's improved? What's broken through?
What's gone supernova? Charting our
development across many different metrics
over a 10 year period to highlight the
successes - and the bottlenecks.
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Places & Spaces: Mapping Science
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The Shape of
Change

PROCESS Immediate

Long-term B ldeate
o 5 Sketch

Outside

Trend 1

Visual Language

Places & Spaces: Mapping Science



The Shape of
Change

PROCESS

Moments vs. Trends

Challenge how our perceptions impact our
estimation of long-term trends

Places & Spaces: Mapping Science
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The Shape of
Change

PROCESS

Visual Language

Develop a distinct visual representation from the
data.

Places & Spaces: Mapping Science
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The Shape of
Change

PROCESS

Learn

Use reader interaction for introducing the visual
representation and to improve data recall.

Places & Spaces: Mapping Science
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The Shape of
Change

PROCESS

Explore

Allow for reader to analyse the larger dataset through
the same visual elements.

Places & Spaces: Mapping Science

oy



The Shape of
Change

Places & Spaces: Mapping Science

09



PLACES

SPACES About this macroscope

Tap to drop a raindrop anywhere in the world and watch where it ends up

.7 . (scroll or pinch to zoom) Nor|
b 6 Atlan
| ! Oce:

_Toronto
Chicago > 3 New York
United States
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4, -~ © Mapbox @ OpenSiréetMap Improve this map © Maxar




River Runner

Places & Spaces Macroscope



. I'm Sam



Work

e Data and graphics journalist at the FT on our visual storytelling team
e Cover a wide range of topics (science, politics, international coverage)

® Previously worked at the New York Times (Interactive News Team)

Fl

FINANCIAL
TIMES




"Visual storytelling”

® Work on stories that are better told in a visual format, rather than through words
alone

® |ncorporates:
O Reporting/writing
O Data gathering
O Graphics/mapping

O Web development/design



FINANCIAL TIMES

decimated Russia’s defences in

north-eastern Ukraine and saw
Kyiv reclaim as much territory in a
few days as Moscow had captured

in months.

SCROLL
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m responded by moving a

significant amount of its forces from the

north-east down to Kherson.

Omapbox o

Distance: 13km

Balakliya
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Later that day, the advancing forces

head south-east to their first strategic

EIC[3H Balakliya

© mapbox




modern life

By Peggy Hollinger in London and Sam Learner in New York
JUNE 8 2022

Difficulty reading white text on black? Reverse the colours @



http://drive.google.com/file/d/1cVsCEbCUHEnr7GY7ir5esrtSb7IJVnEh/view

Open-source data projects

® Goal of making public/civic data accessible
® Projects generally focused on cities

e Data that is accessible, but “under-exposed” or that is newly-compiled
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River Runner

® Visualizes downstream flow paths through watersheds from anywhere on earth
O 2020: Freelance project based on USGS data (US only)
O 2022: Global coverage

® Goal of communicating the interconnectedness of watersheds (“what you do
impacts those downstream of you”)






© Imgur/ Fejetlenfe|













Data

® Oiriginal version used USGS NLDI

® Global version was developed with some people from USGS/Internet of Water,
based on MERIT Basins data

JUSGS % Internet

science for a changing world of WO t er

\

\


https://www.reachhydro.org/home/params/merit-basins

Webpage

e Mapbox
® Svelte.s

® Turf.js

® Lots of small UlI/UX challenges

(® mapbox @ SVELTE
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Where people searched




Tips for using the tool



Start by clicking

Tap to drop a raindrop anywhere in the world and watch where it ends up

(seroll or pinch to zoom)

Toronto

United States

Visualization by Sam Learner | W 2. Q) . ®

Sources: The data used in this project comes from the River Runner AP, which is
based on several open source projects and datasets and developed by Dave
Blodgett, Kyle Onda, and Ben Webb. Learn about it here.

Code and data for this project lives here. Thank you to Mapbox for sponsoring.
B Il « a9 OH@

This version of the app is in beta. Report any issues you experience here.
IO mupbox

-this map © Maxar


http://drive.google.com/file/d/1qYErBghKk45mPT20UQ6HAZWtLNXKHtPM/view

..Or by searching

Tap to drop a raindrop anywhere in the world and watch where it ends up

arch for any location
(scroll or pinch to zoom)

Toronto

United States

Visualization by Sam Leamer | W & () - ®

Sources: The data used in this project comes from the River Runner API, which is
based on several open source projects and datasets and developed by Dave
Blodgett, Kyle Onda, and Ben Webb. Learn about it here.

Code and data for this project lives here. Thank you to Mapbox for sponsoring.

This version of the app is in beta. Report any issues you experience here.



http://drive.google.com/file/d/1cR0gzTqIU6C9jEtoy8JOx8TKv8pPef6u/view

Playback controls

i Lake City, Colorado, United States ‘
. Unidentified River 2751191 (12 km)
Cimarron River (35 km)

. Gunnison River (190 km)
Colorado River (376 km)

Lake Powell (244 km)

Colorado River (455 km)

Lake Mead (184 km)

Colorado River (65 km)

Lake Mohave (23 km)

10. Colorado River (120 km)

11. Lake Havasu (8 km)

12. Colorado River (379 km)

13. Colorado (139 km)

Golfo de California

Know one of these missing river names? Make a suggestion!

(© mapbox

L@ N s R
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More Detail

© Mapbox & Opensyesthap Imprave this



http://drive.google.com/file/d/1gQ1zENI3PEvAFbm4m0QqFjmIE9HlnoaK/view

Jump to different water features

yons N

Tilonares s o, e Total Length:2228.km-

E Lake City, Colorado, United States ‘
1. Unidentified River 2751191 (12 km)
2. Cimarron River (35 km)

3. Gunnison River (190 km)

4. Colorado River (376 km)

5. Lake Powell (244 km)

6. Colorado River (455 km)

7. Lake M=ad (184 km)

8. Colorado River (65 km)

9. Lake Mohave (23 km)

10. Colorado River (120 km)

11. Lake Havasu (8 km)

12. Colorada River (379 km)

13. Colorado (139 km)

Golfo de California

Know one of these missing river names? Make a suggestion!

= - -
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http://drive.google.com/file/d/1CrD5vIidE0RUsd0qWNPBxm73Z7Ko1H1v/view

ontrol zoom/speed

[ Lake City, Colorado, United States ‘
1. Unidentified River 2751191 (12 km)
2. Cimarron River (35 km)

3. Gunnison River (190 km)

4. Colorado River (376 km)

5. Lake Powell (244 km)

6. Colorado River (455 km)

7. Lake Mead (184 km)

8. Colorado River (65 km)

9. Lake Mohave (23 km)

10. Colorado River (120 km)

11. Lake Havasu (8 km)

12. Colorado River (379 km)

13. Colorado (139 km)

(© mapbox

Golfo de California

Know one of these missing river names? Make a suggestion!

(=] |

O muptox



http://drive.google.com/file/d/1FEsRcbzm5n4r8nTBy2vblVojtFcEUhPJ/view

Exit to overview

Gold Bulte Natior
Monument.

Total Length: 2228 km

i Lake City, Colorado, United States ‘
1. Unidentified River 2751191 (12 km)
2. Cimarron River (35 km)

3. Gunnison River (190 km)

4. Colorado River (376 km)

5. Lake Powell (244 km)

6. Colorado River (455 km)

7. Lake Mead (184 km)

8. Colorado River (65 km)

9. Lake Mohave (23 km)

10. Colorado River (120 km)

11, Lake Havasu (8 km)

12. Colorado River (379 km)

13. Colorado (139 km)

Golfo de California

Know ane ofthese missing river names? Make a suggestion!

=

More Detail



http://drive.google.com/file/d/16O98AOS6vyu2IW6_e5sy7YYMfliN8gVY/view

Some favorite paths




About this macroscope

The Whole Picture

Cartographic Insights into Global Supply Chain Dependency

Impact of Localized Production Disruptions

Food Localized production disruptions can have extensive implications,
Availability transcending geographic boundaries and impacting trade relationships and
the entire production chain. For instance, a shock to Ukrainian maize
production not only affects maize availability but also leads to losses in other
products, like pig or poultry meat, due to a shortage of animal feed.

What are the potential losses that occur when a specific product ceases
production in a country?

o

. The Whole Picture

Complexity
Science*Hub




Complexity
Science*Hub

The Whole
Picture

Liuhuaying Yang
Data visualization practitioner




Liuhuaying
Yang

Lead visualization
team at

Complexity
Science*Hub

% csh.ac.at/people



http://csh.ac.at/people

CSH Visuals
. Complexity
CS h . a C . a t/ V I S u a I S SCIence * Hub Research Education People Events & News Visuals Engage About Us Q

Visuals

© Visual

Visualizing Complexity Science
Workshop 2024

Take the challenges to become part
of a multi-disciplinary team
dedicated to visualizing the results
of complexity science research.




Visualizing
complex
systems

% csh.ac.at/visuals

United States

O

% O
1)
9 O
] C\J
0, r
3¢ % ,“(‘,O China
OGS 0 1S
O 5 OO o
o
India Q(Q)
Qo O 9 é
'o)e) ©.
O
(]
Do o)
Zihbabwe
(o]
O

s
6.6
‘sgsf*iss ™ 000,000%¢q _ ¢
S8 655 e%% OO
ss*# . * 5 4444 i
4 <
e 9,6 < 4
22222 oy o) * :46{(
9,9 \ 0
@ s * Ne) %
9,9 bl .
Ve € % " 2 +69_ *% 000 #
Lp e 200 g #F .93
4 ® '#00 - )

292 o # D03 g - ©
@992 # £ 05 Ohyﬁg## - i#
e » f - i“'ﬁ”;#g o3 O‘i;

FoR -8
4 o & aa
22 ) 5 s0 o2 20 s a *
Cx Y S »
4 06905 9 D i
‘;444 #0 0 L - 20 @
4\4( ® S 6 @#n. a¥ F3
° #!\OO # 4] ‘g#e o >t -
» oﬁ o Peli e 8 Y
2 % S & Oz
% ¥ ) . 3
» ¥ " v
# # ad 3.0
o ve -8
=]
XX
g@ e ®0g
e a 99999
feee o ‘o o 993%@
®0 e
® - o &°
- (-]
=]
& oo e
o e ,9939 e © ™
°® 999 % ® 8. o . é: )
CX-X-1 A ) S 1) €
0 99999_9 - "
&% B
=5 @ =L X
.o © ¢
92@3@ 999 o
99999@9 99@9 ) . °
- 6999 (9>
00g © :
®0 o S o
90999 g@g
e@e@ ° e;& 999999 R
9992999 999


http://csh.ac.at/visuals

Explaining
complex
knowledge

% csh.ac.at/visuals
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Complexity
Science*Hub

The Whole Picture
Cartographic
Insights into

Global Supply
Chain Dependency

The Whole Picture

Cartographic Insights into Global Supply Chain Dependency

Impact of Localized Production Disruptions

Food Localized production disruptions can have extensive implications,
Availability transcending geographic boundaries and impacting trade relationships and
the entire production chain. For instance, a shock to Ukrainian maize
production not only affects maize availability but also leads to losses in other
products, like pig or poultry meat, due to a shortage of animal feed.

production in a country?

o ° Explore map

. What are the potential losses that occur when a specific product ceases



Complexity
Science*Hub

The Whole Picture
Food supply shocks
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Complexity
Science*Hub

The Whole Picture
Sanctions on Russia
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CSH
Policy Brief

Policy Brief 04.03.2022

How the war in Ukraine might
affect global food supply

M. Laber, P. Klimek, T. Reisch, L.
Yang, S. Thurner

Supply Chain Science

Policy Brief 15.03.2022
Shocking Russia | How will
economic sanctions affect the
Russian economy, how will an oil
and gas embargo play out, and
how are sanction-imposing
countries affected on the various
industry sectors?

T. Reisch, L. Yang, J. Hurt, S.
Thurner

Supply Chain Science



Policy Brief 04.03.2022

How the war in Ukraine might
affect global food supply

M. Laber, P. Klimek, T. Reisch, L.
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& Visual

Supply Shocks in Ukraine

Show direct and indirect effects of a
100% supply shock of maize and
sunflower seed oil on a stylized
world map.
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Shock propagation from the
Russia-Ukraine conflicton
international multilayer food
production network determines
global food availability
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& Visual

Food Supply Shock Explorer

Explore which food products are
lost and which countries are
affected most severely when a
specific supplier stops to produce a
single food product.
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& Visual

The Whole Picture: Cartographic
Insights into Global Supply Chain

© Visual
© Visual Food Supply Shock Explorer Depende“cy
Supply Shocks in Ukraine Explore which food products are Explore effects of global supply
Show direct and indirect effects of a |°f?t a:%WhiCIE countrlies ?\re disruptions via interactive
100% supply shock of maize and altected most severely when a . . .
sunflower seed oil on a stylized specific supplier stops to produce a visualizations and maps.
world map. single food product.
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The whole picture

Sanctions on Russia

Food supply shock

© Visual

Food Supply Shock Explorer

Explore which food products are
lost and which countries are
affected most severely when a
specific supplier stops to produce a
single food product.
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© Visual

The Whole Picture: Cartographic
Insights into Global Supply Chain
Dependency

Explore effects of global supply
disruptions via interactive
visualizations and maps.
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Global Supply
Chain Dependency Direct effect: direct exports
Forecast direct and

indirect effects
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Indirect effect 1: trade network
Global Supply

Chain Dependency

X /\
Forecast direct and % %
indirect effects %
Country

Indirect effect 2: production processes
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Visual inspiration
Sunflowers
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Agriculture

Mining, energy
products
Mining, non-
energy products

Mining support
activities

Food products
Textiles

Wood and
products of
wood

Paper products
and printing

Coke and
refined
petroleum
products

Chemical and
chemical
products

Pharmaceuticals

Rubber and
plastics
products

Other non-
metallic mineral
products

Basic metals
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Hierarchy

123 food products
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Start from bar chart
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Disrupted producer X

Cou ntry details Ukraine Products in loss

UKR - Europe

/ Maize and products
99.99%

Maize Germ Oil

’{3239.99%

Alcohol, Non-Food
55.00%

Sweeteners, Other
42.70%

Beverages, Alcoholic
9.61%

Oilseed Cakes, Other
8.63%

Pigs
5.99%

Pigmeat
5.75%

Poultry Birds
5.72%

Eggs
5.69%

Poultry Meat
5.47%

Rabbits and hares
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What have you Tag us:

found?
X @CSHVienna
IN @Complexity Science Hub Vienna
Links:
CSH website: csh.ac.at
CSH Visuals: csh.ac.at/visuals
Complexity

Science*Hub


http://csh.ac.at
http://csh.ac.at/visuals

More examples in
my portfolio

spark.go4dtrees.com

R

Global Supply Chain

Potential Green Products

Labor Transition
4
W 2
¢ i
p kA




Complexity
Science*Hub

Thank you

Liuhuaying Yang
Data visualization practitioner

Presentation at Places & Spaces Macrosope debut event 2024.06.06



About this macroscope
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How do ( High Income v ) countries on average compare to the other Income Levels across 31 metrics? ( /‘
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How do [ High Income v | countries on average compare to the other Income Levels across 31 metr

All metrics ; % of population with access to electricity for 172 countries ze2:




How does the [ United States v |compare to the _;?«__rrj_t_e__r_i_t_:_:_a_ta_ and H| h !_rj_(_:_g["_rj_g countries across 29 metrics? ( 4

REGTON ENCOME LB

How do [ High Income v | countries on average compare to the other Income Levels across 31 metrics?
OMIDDLE,LOW

How does ( South Asia v )on average compare to the other Regions across 31 metrics? /

5 OTHER

PLACES
SPACESC

How does ( Poland v )compare to Europe & Central Asia and High Income countries across 30 metrics? (%
= REGION 2 INCOME LEVEL

CO2e emissions per capitafor171




Lateral Thinking Gone VR: Enabling Geospatial and
Topical Insights in Virtual Reality

Andreas Bueckle', Mudrika Alla’, Juhi Khare', Kilian Buehling®3

T Department of Intelligent Systems Engineering, Luddy School of Informatics, Computing, and Engineering, Indiana

University, Bloomington, IN 47408, USA
2 |nstitute for Media and Communication Studies, Freie Universitat Berlin, Berlin, Germany

3 Weizenbaum Institute for the Networked Society, Berlin, Germany




3rd Decade of
Places & Spaces:.
Envisioning

Intelligences
(2025-2034)

https://scimaps.org wermind using https://www.midjourney.com



https://scimaps.org
https://www.midjourney.com

Envisioning Intelligences

Including

e linguistic, kinesthetic, communication, musical,
emotional, and other intelligences by biological
and technological life forms

with a focus on

e collaboration & coordination across life forms and
intelligence types

to inspire discussion about

e existing and future sensors & actuators, memory
& reasoning, exploration & communication, plus
shared goals & desirable futures.

.master_of_code_global using
https://www.midjourney.com
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