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scimaps.org

FROM ABOVE -

Yann Arthus-Bertrand
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How can we communicate the beauty,
structure, and dynamics of science to a

general audience?

April, 2005: 101st Annual Meeting of the
Association of American Geographer, Denver, Colorado.




= | ‘fs
'L\‘ '} 9, 2005: 101st Annual Meetin|
’/ f | American Geographer, Denvf
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Debut of 5t Iteration of the Mapping Science Exhibit at MEDIA X was in 2009 at
Wallenberg Hall, Stanford University.
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Science Maps in “Expedition Zukunft” science train visited 62 cities in 7 months.
Opening was on April 239, 2009 by German Chancellor Merkel

Ingo Gunther's Worldprocessor globe design on display at the Museum of
Emerging Science and Innovation in Tokyo, Japan
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Exhibit Advisors
and Ambassadors
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is meant
to inspire cross-disciplinary discussion on £2 Sano Ave
how to best track and communicate human
activity and scientific progress on a global
scale. It has two components: the physical
part supports the close inspection of high
quality reproductions of maps for display
at conferences and education centers; the
accompanying website provides links to a
selected series of maps and their makers
along with detailed explanations of how
these maps work.

The exhibit is a 10-year effort. Each year,
10 new maps were added, resulting in
100 maps in the current exhibit, divided
into 10 iterations.

(50 maps) are displayed in the ng:sm
Stanley and Jewell Glasgow Hall, Perez .
Architecture Center, on the first floor of the:
School of Architecture.

(50 maps), the globes, and the
illuminated diagram are displayed in the first and
second floors of the Otto G. Richter Library.

P |

Center for Computational Science The Stanley and Jewell

School of Communication Glasgow Hall, Perez

College of Arts & Sciences Architecture Center,
School of Architecture

wvisualization.miami.edu
scimaps.ore/miami
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10 iterations over 10 years

equal

10 x 10 = 100 maps!

The Power of Maps




Cartographic maps of physical
places have guided mankind’s
explorations for centuries.

They enabled the discovery of new
worlds while also marking territories

inhabited by the unknown.

Without maps, we would be lost.

AS

TR == T
= [E StTETRENEEAPRETASS )

|

Cosmographia World Map - Claudius Ptolemy - 1482
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Nova Anglia, Novvm Belgivm et Virginia - Jan Jannson - 1642

A New Map ofthe WHOLE

= WO RL D wich the Trade winds
Acconling wo g latest and most Exact 05:~ 2
| In this Abaps i inserted A View of § General & Costing Trade -
[Winda, Monseons Wymmm that Fdrrows
¥ Zianes shiw & o Those Generul & Coasting Windy .
;Em.. swid Jpaces Jiuffmf,nﬂyﬁly Trade-
(winds, e de
(s T ) T e

A New Map of the Whole World with Trade Winds According to the Latest and Most Exact Observations - Herman Moll - 1736

09/04/14
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Science maps of abstract semantic
spaces aim to serve today’s explorers
navigating the world of science.

They can be used to identify objectively

major experts, institutions, collections.
They allow us to track the emergence,
evolution, and disappearance of topics
and help to identify the most promising
areas of research.

HUMAN PERGEPTION

ABSTRACT O Abstract Data Virtual Environments
DATA
lge  mutbatibuted Data Mining MS-Taxonomy
oatamnme (O) “ Information Display MS-Guidelines
IPaeiigent oo minin

VIRTUAL perceptual
NSNS T Software Engineering | G

[

o

many lomation —

apacton INFORMATION st ol metsghors

DISPLA' Fadners
drece ;
mataphors. .
® L] l -
‘‘‘‘‘
e o e
SOFTWARE CASE O s
ENGINEERING, STUDY ETE MS-TAXONOMY considr conidor
@ oot p s
widelnes
B barepion

Ph.D. Thesis Map - Keith B. Nesbitt - 2004
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In Terms of Geography - Andre Skupin - 2005

The Structure of Science - Kevin Boyack, Richard Klavans - 2005
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The Power of Reference Systems

| z =
7 P A T

A, ST
BRI e

Visual Elements Periodic Table - Murray Robertson, John Emsley - 2005
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Sky Chart of New York City in April 2006 - Roger W. Sinnott, Interactive Factory - 2006

How would a reference system for all
of science look?

What dimensions would it have?

09/04/14
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HistCiteTM Visualization of DNA Development - Eugene Garfield, Elisha Hardy, Katy Bérner, Ludmila Pollock, Jan Witkowski - 2006

Abortion on Wikipedia

History Flow Visualization of the Wikipedia Entry on “Abortion” - Martin Wattenberg and Fernanda B. Viégas - 2006

09/04/14
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Impact The US Patent Hierarchy Prior Art
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Taxonomy Visualization of Patent Data - Katy Borner, Elisha Hardy, Bruce Herr, Todd Holloway, Bradford Paley - 2006

TexArc Visualization of “The History of Science” - W. Bradford Paley - 2006

09/04/14
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The Power of Forecasts

L5 I

1.6 I11.8 1110

150 GSHAP

Tectonic Movements and Earthquake Hazard Predictions - Martin W. Hamburger, Lou Estey, Chuck Meertens, Elisha Hardy - 2005
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The Oil Age

The Oil Age: World Oil Production 1859-2050 - Rob Bracken, Dave Menninger, Michael Poremba, Richard Katz - 2005

—elmpact

th Cantury: Black Death

of Air Travel on Global Spread or Infectious Diseases e—

Epidemic spreading pattern S
changed dramatically ofter the
development of modern
transportafion systems.

213t Century: SARS

* Forecasts or THe Next Pandemic Influenza ®

The cantrol mop represents the cumulotive The US maps focus en the sitvation in the g
Seasonale Fomcustyare obiined with  number of coses in the world cfter the first & E H US after one year, and show the effect of *Reproductive
4 sthoiie somputationd ZHl 5

SH| 2K
]

Number (Ro}

year from the start of @ pendemic changes in the riginal scenario
influenza with Ro=1.9 originating in analyzed. Different color coding is used
Hanoi (Vietnam) in the Spring for the sake of visualization

nza pandemic

The modeling opproach
coniden lsctan dynamica
. ony

Geographical »

e s 3] (e £ w28

£y

Impact of Air Travel on Global Spread of Infectious Diseases - Vittoria Colizza, Alessandro Vespignani - 2007
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Can one forecast science?

What ‘science forecast language’ will
work to communicate results?

INSTITUTE FOR THE FUTURE
Science & Technology Outlook: 2005-2055

Science & Technology Outlook: 2005-2055 - Alex Soojung-Kim Pang, David Pescovitz, Marina Gorbis, Jean Hagan - 2006

09/04/14
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| 13 Years of Physical Review

seesss

114 Years of Physical Review - Bruce W. Herr II, Russell Duhon, Katy Borner, Elisha Hardy, Shashikant Penumarthy - 2007

Mapping the Universe

Space, Time, Discovery!

Mapping the Universe: Space, Time, Discovery!
Choumei Chen, Jian Zhang, Michael S. Vogeley, J. Richard Gott Ill, Mario Juric, Lisa Kershner - 2007

09/04/14
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Authors are mortal. Papers are immortal.
Monsters = ‘the unknown’ or voids.
Impact of funding on science (yellow).
Good and bad years.

Hypothetical Model of the Evolution of Science - Daniel Zeller - 2007

Papers & Wikipedia Entries
wWwl \\\‘ll NFAIS
ISI WoS
Scopus
1,000,000 1S18CI
CAS Chemical Abstracts
Wikipedia
100,000 Medline
151 85CI
10000 151 AH
ISI CoS
4080 JSTOR
100
10
1
1650 1700 1750 1800 1850 1900 1950 2000
Year

Alas of Science: Guiding the Narvigation and Management of Scbolardy Knewlodge’, Part 1 The Rise of Scicnce and Tichmsdogy.
Chart boesing ihe mumésr of papers/scibipedia entries for diferent databes and pablication years
Contact Katy Bornar «buty@indiana.odur o Elishs Handy <ofburdy@indiana.cdu for detaibs

Atlas of Science - Katy Borner - 2010

09/04/14
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| Science as accumulation of knowledge.
“Scholatly brick laying”.
| Standing on the shoulders of giants.

Densely knit communities.
The importance of weak links.

H ical Model of the ion of Science - Daniel Zeller - 2007

Maps of Science: Forecasting Large Trends in Science - Richard Klavans, Kevin Boyack - 2007

09/04/14
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Science Maps for Economic Decision Makers

T = N.: =T
e E .
@ 3 1 =2 X S
..m.x‘-‘wh‘“ « --:--
Wew s
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= b \ = R ep—

What insight needs to economic

decision makers have?

What data views are most useful?

09/04/14
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Europe Raw Cotton Imports in 1858, 1864 and 1865 - Charles Joseph Minard - 1866

FIG. 7. THE VIDEO TAPE RECORDER

Tracing of Key Events in the Development of the Video Tape Recorder - Mr. G. Benn, Francis Narin - 1968

09/04/14
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The Product Space - Cesar A. Hidalgo, Bailey Klinger, Albert-Laszlo Barabasi, Ricardo Hausmann - 2007
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Happiness
Depends on
Various
Factors
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sub-Saharan Alrica and the former
Saviet Union, meanwhile, report

particularly low levels of 4
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‘will fall short—each life is a series.
of joys, struggles, and sorrows, and
satisfaction can depend as much
on outlook as on circumstanccs.
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poor health, poverty, or
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can help
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time.

The Global Projection of Subjective Well-being - Adrian White, National Geographic EarthPulse Team - 2008

“It's time we admitted there’s more to life than money.”
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Science Maps for Science Policy Makers 2

DEATH & TAXES

Death and Taxes 2009 - Jess Bachman - 2009

09/04/14
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CLICKSTREAM MAP
OF SCIENCE

A Clickstream Map of Science

Johan Bollen, Herbert Van de Sompel, Aric Hagberg, Luis M. A. Bettencourt, Ryan Chute, Marko A. Rodriguez, and Lyudmila Balakireva - 2008

Science Maps for Scholars

The Human Connectome

09/04/14
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ome

The Human Disease Network

Diseasome - Mathieu Bastian & Sebastien Heymann - 2009

Literary Empires: Mapping Temporal and Spatial Settings of Victorian Poetry
John A. Walsh, Devin Becker, Bradford Demarest, Jonathan Tweedy, Theodora Michaelidou & Laura Pence - 2010

09/04/14
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The EMERGEBﬁE of

ANOTECHNOLOGY

PING THE NANO

CHANGING ROLES OF
DIFFERENT JOURNALS

The Emergence of Nanoscience & Technology - Loet Leydesdorff - 2010

LS U.S. Job Market: R

Where are the Academic Jobs?

o 00888

Where aro the Academic Jobs?

U.S. Job Market: Where are the Academic Jobs? - Angela M. Zoss & Katy Bérner - 2010
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Science Maps as Visual Interfaces to Digital Libraries :

VIL8 VIL8 VIL1O

A MULTIMEDIA DESK IN A GLOBAL INTERNET b MPNDDTH,E.:HUE 3

Paul Oflet (1868-1944), visionary Belgian lawyer
fascinated by the probloms of access fo global
knowledge, is often acknowledged as a pioneer
of the Internet. His design of 1936 for a
multimedia desk for home use, the Mondothéque,
integroted access to new documentary formats
induding mullimedia subsfitutes for tradifional
books involving all available communications
technologies such as microfilm, gramophone,
radio and TV. A major resource was a new form
of visual encyclopedia, the Encyclopedia
Universalis Mundaneum. Connecled by the
Mondothéque to a network of globol collections
(Species Mundaneum), the user could access and
engoge in the international production and
dissemination of knowledge.

{Documentatio-Universalis-Mundaneum}

BRINGING TOGETHER OF ALL KINDS OF DOCUMENTATION - (THE 16 KINDS) IN A SINGLE ORDERED GROUPING
A .

Mondotheque. Multimedia Desk in a Global Internet - Paul Otlet - 1936/37

09/04/14
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DESIGN EMERGENCE: VISUALIZATION OF KNOWLEDGE ORDERS

WIKIPEDIA'S CATEGORY STRUCTURE M UNIVERSAL DECIMAL CLASSIFICATION

1K1
ubc

prr L £ B e |
WIKIPEDIA UDC: BAR CHART

Design vs. Emergence: Visualization of Knowledge Orders
Alkim Almila Akdag Salah, Cheng Gao, Krzysztof Suchecki, and Andrea Scharnhorst - 2011

Map of Scientific Collaborations from 2005-2009

Stream of Scientific Collaborations between World Cities - Olivier H. Beauchesne - 2012

09/04/14
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History of Science Fiction - Ward Shelley - 2011

Check out our Zoom Maps online!
®

Visit scimaps.org and check out all our maps in stunning detail!

09/04/14
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Science Maps for Kids 2012

VIIL1 VIIL3 VIIL?

VIILS

VIILG

VIILIO

THESE CHARTS SHOW MOVIE CHARACTER INTERACTIONS,
THE HORIZONTAL AXIS IS TIME. THE VERTICAL GROUPING OF THE.
LINES INDICATES WHICH CHARACTERS ARE TOGETHER AT A GIVEN TIME.

Movie Narrative Charts (Comic #657) - Randall Munroe - 2009

09/04/14
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Knowledge Web - James Burke, Patrick McKercher, and Michael J. Stamper - 2012

MANGA UNIVERSE

883 Series
62,172 Chapters

1,074,790 Pages

Manga Universe - Lev Manovich and Jay Chow - 2012

09/04/14

35



KHAN

ACADEMY

The ko

KHAN ACADEMY LIBRARY OVERVIEW

01 445 170
"""" L Aok

[

Khan Academy Library Overview - Benjamin Wiederkehr and Jéréme Cukier - 2012

Science Maps Showing Trends and Dynamics 2013
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TIVINIZNTDARINL W
& Tropical Storms | Loca nsities since 1851

Hurricanes & Tropical Storms—Locations and Intensities Since 1851 - John Nelson - 2012

00:00

I

T o8 D s

Pulse of the Nation - Alan Mislove, Sune Lehmann, Yong-Yeol Ahn, Jukka-Pekka Onnela, and James Niels Rosenquist - 2010
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Map of the Internet - Martin Vargic - 2014

Exploring the Relationships Between
a Map of Altruism and a Map of Science
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Exploring the Relationships between a Map of Altruism and a Map of Science - Richard Klavans and Kevin W. Boyack - 2014

09/04/14

39



Explore the maps
and background
information at

Curated by the C

Maps &More Exhibitions Host the Exhibit Mapmakers Store

University of Miami Otto G. Richter Library
B What IS a Science Map? B Sce the Maps
Ifyou're newto Zoomintoall 100
sciencemappinger N maps that comprise
datavisualization, the Places & Spaces
ere's an overview exhibittosee themin
stunning detail

B P&S Around the World
Browse photos of

B Purchase Maps & More

Have afavoritemap?
% Have t printed and Places & Spaces
framed to hangin ) exhibits from around
your home or office! eworld and seea
full list of venues

B Host the Exhibit

B Meet the Mapmakers

Over theyears, the Put yourinstitution
exhibithasemployed Ll i
over 240 mapmakers i
fromaround the university, museum,
world arlibrary

Tem 00 =

News Contact

Full 100-map exhibit
on display for the
first time ever at the
University of Miami

Contact the map makers or the

exhibit curators

09/04/14
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Visit us on Facebook!

© 00/ Fapaces & spaces: Mapping x

& = C [ hiips:/ jwww.facebook.com/mappingscience

¥ apps M Grail (3 Andrew Davs Vend: [S/EG O] wmal [ Orve Jlj WCU 4 AnoryBirds 5 ABCmouse ML NFLFanasy | Wells Fargo ] CNS Stage Depioy 4 8C

| £ Piaces & Spaces: Mapping Science Home Samusl @ %
‘You are posting, commenting, and liking as Places & Spaces: Mapping Science — Change te Samuel Mills.

The 9th Iteration
is Coming Soon!
Curators, mapmakers and
designers are hard at work
preparing the Sth lteration
of for public viewing.
Look out for the online
debut at scmaps.orgl

PLACESQ

Places & Spaces: Mapping =

Become a fan and see many great photos of the exhibit—
plus find out when it’s coming to a venue near you!

facebook.com/mappingscien

The IVMOOC Companion Textbook

This textbook offers a gentle
introduction to the design of

insightful visualizations. It |_
seamlessly blends theory and \/I S UA
practice, giving readers both the

theoretical foundation and the N S | G HTS
practical skills necessary to render

data into insights.

The book accompanies the

Information Visualization MOOC

that attracted students, scholars,

and practitioners from many fields

of science and more than 100 @CNSmmgt
different countries.

cns.iu.edu/ivmoocbookl4.html

09/04/14
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Information Visualization MOOC

Overview

This course provides an overview about the state of the art in
information visualization. It teaches the process of producing effective
visualizations that take the needs of users into account.

This year, the course can be taken for three Indiana University credits
as part of the O 1C 1 just announced by the
School of Informatwcs and Computlng students interested in applying
to the program can find rr Y ere,

Among other topics, the course covers:

® Data analysis algorithms that enable extraction of patterns and
trends in data

® Major temporal, geospatial, topical, and network visualization
techniques

* Discussions of systems that drive research and development.

o Katy BORNERY

Inoiana University'

Just like last year, students will have the opportunrry m collaborate on
real wcrtd prc;ects foravamety of clients. t year

b B IVMOOC 2014 course materials will be available
Everygnewho registers gains free access to the Schol arly a until end of November 2014. The IVMOOC 2015
(26 million paper. patent. and grant records) and the will open in January 2015 with new materials
algorithms and tools). and a cloud computing setup.

Please watch the introduction video to learn more.

Register for free at http://ivmooc.cns.iu.edu. Class restarts Jan. 2015.

83

The Information Visualization MOOC
Ivmooc.cns.iu.edu

(o]

Exterior Color (Linsar) ' tudents from more than 100 countries

count

350+ faculty members
#ivmooc
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m ' NS Cyberinfrastructure for
Network Science Center

Load One File and Run Many Analyses and Visualizations

Times Publicatio City of CountrJournal  Title

Cited n Year Publisher 'y Title (Full)

12 2011 NEW YORK USA COMMUNI Plug-and-Play
CATIONS Macroscopes
OF THE
ACM

18 2010 MALDEN USA CTS- Advancing the
CLINICAL Science of Team
AND Science
TRANSLAT
IONAL
SCIENCE

13 2010 WASHINGT USA SCIENCE A Multi-Level

ON TRANSLAT Systems
IONAL Perspective for the
MEDICINE Science of Team
Statistical Analysis—p. 44 Temporal Burst Analysis—p. 48 Geospatial Analysis—p. 52

Location Count | Citations =

Netherlands 3 m

United States 9 38 ~

Germany n 3%

United Kingdom 1 2

Subject Authors
Category

Computer  Borner, K
Science

Research & Falk-Krzesinski,
Experimental HJ|Borner, K|Contractor,
Medicine N|Fiore, SM|Hall,
KL|Keyton, J|Spring,
B|Stokols, D|Trochim,
W|Uzzi, B
Cell Biology Borner, K|Contractor,
|Research & N|Falk-Krzesinski,
Experimental HJ|Fiore, SM|Hall,
Medicine KL|Keyton, J|Spring,

rochim,
Geospatial Analysis—p. 52

85

' N S Cyberinfrastructure for
Network Science Center

Cited n Year Publisher 'y

ON

Topical Analysis—p. 56

12 2011 NEW YORK USA

18 2010 MALDEN USA

13 2010 WASHINGT USA

Load One File and Run Many Analyses and Visualizations

Times Publicatio City of CountrJournal  Title

Title (Full)

COMMUNI Plug-and-Play
CATIONS Macroscopes
OF THE

ACM

CTS- Advancing the
CLINICAL Science of Team
AND Science
TRANSLAT

IONAL

SCIENCE

SCIENCE A Multi-Level
TRANSLAT Systems

IONAL Perspective for the

Subject Authors
Category

Computer  Borner, K
Science

Research & Falk-Krzesinski,
Experimental HJ|Borner, K|Contractor,
Medicine N|Fiore, SM|Hall,
KL|Keyton, J|Spring,
B|Stokols, D|Trochim,
W|Uzzi, B
Cell Biology Borner, K|Contractor,
|Research & N|Falk-Krzesinski,
Experimental HJ|Fiore, SM|Hall,
Medicine KL|Keyton, J|Spring,
B|Stokols, D|Trochim,
W|Uzzi, B

Co-author and
many other
bi-modal networks.
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We work closely with
clients to provide
custom-made data,
visualization, and
software solutions

B Latest News B upcoming Events

Open Data and Open
Code for Big Science
of Science Studies

the design and
development of
AcadernyScope

B videos

IS Watch Katy Borner's
full presentation from
TEDxBloomington

TR Pt your money
—_— » where your citations
= [ e proposelfora
new funding system
(website accessed
9/05/13)

B Outreach

P4 See some of the most
= fascinating data
visualizations

inthe world.

B Teaching

Successful VMOOC
m will be offered again
B i anuary of 2014

PY= Kety Borner attends
[l 71uG 201 Northeast
Conference

1043 Katy Barner presents Mapping
Science Exhibit at WSSF

1045 Ted Poliey & Google Team
present MOOC at EDUCAUSE

1022 atthe.

Katy Bamer.
SCIELD 15 Years Conference:

B Our Products

We work closely with
{ \ clients to provide
custom-made data
visualization, and
software solutions

All papers, maps, tools, talks, press are linked from http://cns.iu.edu
These slides will soon be at http://cns.iu.edu/docs/presentations

CNS Facebook: http://www.facebook.com/cnscenter

Mapping Science Exhibit Facebook: http://www.facebook.com/mappingscience
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