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A New Map of the Whole World, by Herman Moll 1736
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Inset from Map of the Internet, by Martin Vargic
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Network Science Center
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Places & Spaces On Display




Meet the international advisory board that helps
select the maps that make up the exhibit

- - B £
Kevin W. Bonnie Saralrina Marjorie M.K. Peter A. Manuel

Boyack DeVarco Fabrikant I EVE] Hook Lima
| =
| 7 PN Y
y o 9,
‘ 3 . :
Deborah Lev Eric André Moritz Stephen Caroline Benjamin
MacPherson Manovich Rodenbeck Skupin Stefaner Uzzo Wagner Wiederkehr

The process of selecting the exhibit’s pieces begins each year with a call for maps
corresponding to a particular theme or addressing the needs of a particular audience.
Once the submissions have been gathered, a team of international reviewers and exhibit
advisors select the ten most articulate and innovative maps for entry into Places & Spaces.



The Places & Spaces Exhibit Ambassadors

These men and women from around the globe work selflessly to make the exhibit a success.
Their intellectual guidance and commitment to promoting science mapping are what has
made Places & Spaces the vital exhibit it is today.
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Ph.D. Thesis Map, by Keith V. Nesbitt
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“When you’re lost in information,
an information map is kind of

useful.”

-David McCandless,
data journalist and information designer
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Tree of Life, by Peer Bork, Francesca Ciccarelli, Berend Snel, Chris Creevey, Christian Von Mering
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Maps of Science, by Kevin W. Boyack and Richard Klavans




Map of Scientific Collaborations from 2005-2009

Computed Using Data from Elsevier's Scopus

Scientific Collaborations between World Cities, by Olivier H. Beauchesne
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DATA o3101105 - 0201107

356.000.000  user requesis Getiogy * *.g. ;‘

6,700,000 connections from raw data iy o S

97,532 serials in raw data nt ¢ d : P
50,000 top connections for map (> 170} r

2307 journals for map %
M hés map can be found in Bollen J, Von de Sompel H, Hagberg A, L. Chute &, iquez, MA and i L. {2008)

Chickstream Data Yieids High-Resolution Maps of Science. PLoS ONE 4(3) ¢4803. doii10.13 1?1-'pumal pone, U{X)ﬂﬁclﬂhwly available uﬂ'V"'-‘]

OF SCIENCE

This is the first map created from large-
scale, world-wide, scholarly usage data. It
visualizes the collective flow of scientists’
movements from one journal to another

in their online navigation behavior.

The MESUR project (www,mesur.ong) collected a database of
nEarly 1 DIEON user requests recorded by he web ponass of
some of the world's most significant publishers. aggregators.

ard large undversity comsortia, among thm Thommson Seinlitic
{Wet of Science), Elsovior (Scopus), JSTOR. Ingenta, Univar-
ity of Texas (8 campuses, 6 haallh institutions), and California
Stato Univarsity {23 campuseds), All 130 logs acquirad by tho
MESUR project contain session identifiers that identify the
Indrvidual clickstreams of ndividual scientists navigating from ana
artick to tha naoxt.

Pairs of journals ane connected whin they have a high
probability of boing followed by each other in users” cicketraame.
Tha cirches represent indvrdual jourmats. A ne between vo
circhis indicates that thay ane strengly connectad in ailher direc.
ticn. The colors indicate the scientific domain a journal belongs to
according to thair Dewsy Dacimal and JCR clasaification codan
that were mapped into the Getty Rescarch Center's Ars and
Architecture Taxonomy (AAT) b allow classifications al various
levels of detadl. The size of circles comresponds to the strength
{degrea contrality) of & joumars connections in s magp. The map
% amanged by the Fruchiemman-Reingokd algorithm that ireats
connections like springs: connacted joumals are drawn together,
But they ane ot alowed 13 got 100 clase

Thiz map is derived from usage data and therefore also reflocts
the actions of theee who read the literature but rarely publizh
thamsotves, 6.0, practitioners and laypersans. As a msult
pracilioner-driven domaing such as nurging, social work, and
tourism studses are prominently featured. The natural sciences
ws. the socisl scences and humandies emerge as two dislinc
clusiors that are connected via various specific interdisciplin.
ary spokes. Most domains are highly interdisciplinary, but this ks
ans 20 the case for 1ha social sclencts and humandios. Sur-
prisingly, mathematics and compuler science are nol regpresent-
ed a3 ona specific cluster. but spread out through the map.

Lika citation maps, this map is based upon a particular sampis of
the sciontific community, albeit one that includas non-publishing
scheniiels and practitioners and a much greater sample of
publications, Fram MESUR'S database of 1 bilkon uSor avents, we
created 8 malrix of & million conmections bebween amxuxuruﬁdy
100,000 seriaks. From that matrix we selected only 50,000 con-
nections with the highest number of cbeervations. ranmn from

dy 40,000 o 170 i This subsat of connec-
thone pertained 10 the 2307 moel used joumals, This procedure
may introducs fic bl which This
miap should therefore not be construed as a fnal map of scenlific
activity, bul &3 & showcasa for the feasibility of iracking scientific
activity fram usage data, We hope this methodology will provide
unique insights info the realtime sinaclum of sclentific activity as it
can be absensed from scholarty clickstraam data.

When wes cu the ART torormy at the: top level, only bwo dis-
tinctians ramain: natural sckonce (bue nodos) vs. tha social
.cfrmcs and b sl yellow nodes). Some

f this whasdl hanver lors ) that do
et camespond I their kcation in the mag. This idicales
afthar the [cumal in Guesticn i highly Iterdiciplinary andior
has been assigned a classification that does not comespond
0 how sckentiats actually use the particular joumal

Dk Exprt by Jarmemsy D Chsosn

Clickstream Map of Science, by Johan Bollen, Herbert Van de Sompel, Aric Hagberg,
Luis M.A. Bettencourt, Ryan Chute, Marko A. Rodriguez, and Ludmila Balakireva




Mapping a Stream of Data



| MOBILE LANDSCAPES
Using Location-Data from Cell Phones, for Urban/

This:research shows how geo-referencing cell phone activity data can ﬂmﬁr_fn'r_hburly astimates-a
population flows withih urban i Analyzing the of peaple on this scalehay
beeminvestigated in depth before this project and the results allow hersto i ig y, 1

navigate and use urban systems. Understanding these flows will allow us to plan haﬁ_e_rpi

=

: " : -
The maps below show cell phone activity around Milan, Haly's train station-during rgsh’ﬁur. As one might .
[——imagine at rush hour's peak there is high activity around the train statign, as Iimf'ppasses this activity
moves further away from this transit node. Milan'surban population is/beginning to inhabit
different parts of the city. While thig analysis highlights what one might expget, a closer inspection of the g
data not only shows High volumes of.people at the train station during ruuzhour‘ but also the smaller il
urban plazas that are activated at dusk, The contrast between day and night helps to illustrate how

[~—Milan's ggpulatlon uses its urban enviropment and what parts of the City are important to their daily-flow.
It also illustrates the pote of cell phong data to tell us-about the pulse of the city. =
[ . “uy

A R A | I pIREEL < gl (HSAEh i
16:00 HR 4.18.2004 17:00 HR 4.19.2004 18:00 HR 4.19.2004 = 19:00 HR

NM&WM /E»’-?\v);ﬁ'@i@f%t‘x el Hists HACSSIPR ey e il S S A SRS S

/

Mobile Landscapes, by Carlo Ratti, Riccardo Maria Pulselli, Sarah Williams



Could you convey the collective “mood” of Twitter users with just text? Maybe—Dbut it
would take pages and pages to convey the same insights this map does in seconds.

06:00

Pulse of the Nation: U.S. Mood Variations Inferred From Twitter w

22:00 Moad Variations

A rumber of interesting trends can be cbserved in the data
First. overall daily varistions can be seen (first graoh). with
the earky moming and Late evening having the highest bevel
of happiness. Second, goofraphic variations can be chserved
{second graph), with a significantly happier west coast that
s consistently ihree hours behind the east coast

Weckly Variations i \/
¥
Weekly trends can be observed g ®
a3 well, with weckends much i Sl ,,/'\/‘\\,._/"'\—’\,_ﬁ

happier than weekdoys

21:00

i

20:00 Absut the Data and Visualization

The plots were cakiulated using over 300 million tweets (Sep 2006 ~ Aug 2000) collecied by MPISWS researchers, represented i density preserving cartograms. The mood of each tweet was
inferred using ANEW word st (Bradiey, MM. & Lang. P Affective norms for English words (ANEW). Stimuli, instruction manual and affective ratings. T. Technical report C-1, The Canter for Research
in Peychopinysiology, University of Flonda). County area data was taken from the US. Census Bureau at httpJ/iactfmder consus gov, and the base US. map was taken from Wikamedsa Commons. User
locations wert inferred using the Google Mags APL and mapped into counties using PostitS and ULS. county mags from the U.S. National Atlas. Mood colors wire selected using Color Brewer 2.

i

About Cartograms

19:00 A cariegram is a map in which the mapping variable (in this case, the
rumber of tweets) is substituted for the trus laad ares. Thus. the
geometry of the actissl map is altered 50 that the shape of each region
i3 maintained a3 much a3 possible, but the area is scaled in order to
be proportional to the number of tweets that originate in that region
The resull is o density-eoudlizing mag. The cartodrams in this work
were generated using the Cart software by Mark £ J. Newman

i

11:00

12:00

18:00 Northeastern University HARVARD UNIVERSITY®
College of Computer and Information Science!
Center for Complex Network Research

Bitp:/fwwe cos mew eduomel amisiovetwitermood 1© 2000 Alan Mislove'. Sune Lehmann'. Yong ool Ahn', Jukka-Pekiua Onnela’, J. Hiels Rosenguist®

i

17:00 16:00 15:00

X 2o ’, : *t

Pulse of the Nation, by Alan Mislove, Sune Lehmann, Yong-Yeol Ahn, Jukka-Pekka Onnela, and James Niels Rosenquist
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EEEN

English
Portuguese
Spanish
Dutch
Russian
French
Italian
German
Turkish
Arabic
Swedish
Danish
Finnish
Catalan
Romanian
Norwegian
Lithuanian
Slovak
Czech
Greek
Hungarian
Polish
Slovenian
Albanian
Latvian
Galician
Hebrew
Croatian
Bulgarian

Language Communities _
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Language Communities of Twitter, by Eric Fischer




https://spreecommerce.com/blog/data-driven-decisions

Maps as Tools for Decision-making



—eImpact or Air Travel on Global Spreod of Infectious Diseases e—

14th Cpnlury Black Death 213t Century: SARS
Epidemic spreading pattern Tho SAR k =T -
changed dramatically after the

development of modern

transportation systems.

* Forecasts or THE Next Pandemic Influenza ®

The central map represents the cumulative 10 The US maps focus on the situation in the
Seasonale Forscosts ore oblained with  number of cases in the world ofter the first | g
& £
=
g =

s Reproductive

Number (Ro)

US after one year, and show the affect of  The madel inkcudes the
@ stochastic computalional year from the start of o pundcmic

changes in the original scenario worldwide air Iransporiotion
adal which ficith H 5 PR " 3 " " g twork : LATA,
T B influenza with Ro=1.9 originating in analyzed. Different color coding is used nafwr . |soorca: )

incorporates data on
werldwide air travel and
detailed census data to
simulate th global sproad of
an influenza pandamic.

The modeling opproach
considers infeclion dynamics
{in., virus transmission,

onset of symploms,
infactiousness, recovary, efc.)
ameng individusls lving in

Hanei (Vietnam) in the Spring.

for the sake of visualization.

composed of 3,100 airports
in 220 countries and
E=17,182 direct conneclions,
woch of them asocioted 1o
the eorrespanding
possenger How. This dataset
accounts for §9% of the
worldwide traffic and is
complemsniad by the census
data of coch lorge
metropolitan area served by
the correspanding airpart

urban areas around the
world, and assunes that
individuals are allowed to
travel fom one city fo
anather by means of the
airling romsporiofion
natwork,

Geographical » Numerica

ICAGD

-1
geographical ¢

Impact of Air Travel on Global Spread of Infectious Diseases
by Vittoria Colizza, Alessandro Vespignani, and Elisha F. H. Allgood
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Tectonic Movements and Earthquake Hazard Predictions
by Chuck Meertens, Elisha F. H. Allgood, Michael W. Hamburger, and Lou Estey




Chemical Research & Development Ihe Council for Ghemical
Powers the U.S. Innovation Engine Sy

Macroeconomic Implications of Public and Private R&D Investments in Chemical Sciences

FEDERAL
GOVERNMENT

.
$1 Billon 11| $8 Billion

FEDERAL FUNDING sy TAXES

$5 Billion

INDUSTRY FUNDING

CHEMICAL
INDUSTRY

&

$1B-$1B + $5 Bilion »* $10 Billion > $40 Billion iy

4.5 YRS— F——9:11 YEARS ———+—> 5 YEARS—| GROWTH IN GNP
Restrcn  DevELOMMENT commeaauzanon | CH EMACA‘- ”\Iﬁ'USTR"’ +
OPERATING INCOME
20 YEARS 600 000

JOBS CREATED

Chemical R & D Powers the U.S. Innovation Engine, by the Council for Chemical Research




Interactive

Interactive visualization on display at the CDC Museum in Atlanta.
Photo courtesy of Mike Jensen.



‘. # Interact with Science » Earth

earth

Earth

Cameron Beccario

earth.nullschool.net



# = interact with Science » Mapping Global Maws

The News Co-occurrence Globe
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Mapping Global News

Kalev Leetaru



Charting Culture

Maximilian Schich and Mauro Martino



Science Maps. ..

__MOBILE ‘LAND.SCAPES
Using Location Data from Cell Phones. for Urban Analysis.

help us decide help us discover



Enjoy the first two

Atlas of Science
Visualizing What We Know

Katy Bar

scimaps.org/atlas1

Atlas of Science, featuring more than thirty
full-page science maps, fifty data charts, a
timeline of science-mapping milestones, and
500 color images, serves as a sumptuous
visual index to the evolution of modern
science and as an introduction to “the
science of science”"—charting the trajectory
from scientific concept to published results.

o facebook.com/cnscenter

books in Katy Borner's 3-Part Atlas series

Atlas of Knowledge

Anyone Can Map

Katy Bémer

scimaps.org/atlas2 -

The Atlas of Knowledge introduces a theoretical
visualization framework meant to empower
anyone to systematically render data into
insights. It aims to teach “timeless” knowledge
that holds true over a lifetime while referring
to an extensive set of references for “timely”
advice on what tool and workflow is currently
the best for answering a specific question.

Q @cnscenter



IVMOOC

Information Visualization MOOC

The Information Visualization MOOC provides
an overview about the state of the artin
information visualization, teaching the process
of producing effective visualizations that take
the needs of users into account.

The inaugural IVMOOC, which launched in
January 2013, attracted participants from

more than 100 countries. It is one of the first
MOOCs offered by IU and the first to offer an
opportunity for students to work in teams with
real clients. All registrants gain free access to
the Scholarly Database and the Sci2 Tool.

The course can be taken for three Indiana
University credits as part of the Online Data
Science Program offered by the School of
Informatics and Computing.

The course will return in January 2016.
Learn more at ivmooc.cns.iu.edu.

Cyberinfrastructure for
Network Science Center
cns.iu.edu
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VISUAL
INSIGHTS

A Practical Guide to Making Sense of Data

This IVMOOC companion textbook offers a
gentle introduction to the design of insightful
visualizations. It seamlessly blends theory and
practice, giving readers both the theoretical
foundation and the practical skills necessary

to render data into insights.
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Lisel Record
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