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Big Qs: 

• Can network measures serve as indicators of 
knowledge creation and flow?

• Which measures come closest to being an 
‘indicator’?

• Where is the data, and is it reliable?
• What tools are available to conduct analysis and 

what are benefits to one over another?
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Visualization Frameworks

Places & Spaces: Mapping Science Exhibit, online at http://scimaps.org
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Q type – when where 
Q level – micro to macro
Read = download, survey
Analyze = preprocess (annotate, clean, interlink, unify names, extract networks)
Iterative refinement

http://scimaps.org/


http://cns.iu.edu/workshops/event/161114.html

http://cns.iu.edu/workshops/event/161114.html


Sci2 Tool
Download tool for free at http://sci2.cns.iu.edu
Learn to use it in IVMOOC at http://ivmooc.cns.iu.edu
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http://sci2.cns.iu.edu/
http://ivmooc.cns.iu.edu/


Network Science
Börner, Katy, Soma Sanyal, and Alessandro Vespignani. 2007. "Network Science". Annual Review of 
Information Science & Technology 41: 537-607. 
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Paper reviews network science by 
• Introducing a theoretical and practical framework for the scientific study of 

networks. 
• Defining key measures at the micro, meso, global levels.
• Covering dynamics.
Aiming to unify work developed in many different disciplines.

It also reviews computational, generative network models.

Given the complexity of networks and the obtained results, the application of 
visualization techniques for the communication and interpretation of results is 
important. 

Interpretation frequently results in the further refinement (for example, 
selection of different parameter values or algorithms) and re-run of sampling, 
modeling, measurement and visualization stages. 

http://cns.iu.edu/docs/publications/2007-borner-arist.pdf


The Global 'Scientific Food Web'
Mazloumian, Amin, Dirk Helbing, Sergi Lozano, Robert Light, and Katy Börner. 2013. "Global Multi-Level 
Analysis of the 'Scientific Food Web'". Scientific Reports 3, 1167. 
http://cns.iu.edu/docs/publications/2013-mazloumian-food-web.pdf

Contributions:
Comprehensive global analysis of 
scholarly knowledge production and 
diffusion on the level of continents, 
countries, and cities. 
Quantifying knowledge flows 
between 2000 and 2009, we 
identify global sources and sinks of 
knowledge production. Our 
knowledge flow index reveals, 
where ideas are born and 
consumed, thereby defining a global 
‘scientific food web’. 
While Asia is quickly catching up in 
terms of publications and citation 
rates, we find that its dependence 
on knowledge consumption has 
further increased.
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http://cns.iu.edu/docs/publications/2013-mazloumian-food-web.pdf


Long-Distance Interdisciplinarity Leads to Higher Scientific Impact 
Larivière, Vincent, Stefanie Haustein, and Katy Börner. 2015. PLOS ONE DOI: 10.1371.

Data: 9.2 million 
interdisciplinary
research papers published 
between 2000 and 2012.

Results: majority (69.9%) of 
co-cited interdisciplinary pairs 
are “win-win” relationships, 
i.e., papers that cite them 
have higher citation impact 
and there are as few as 3.3% 
“lose-lose” relationships. 
UCSD map of science is 
used to compute “distance.” 
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10See page 24 and examples thoughout

Visualization Framework
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Atlas Trilogy
Börner, Katy (2010) Atlas of Science: Visualizing 
What We Know. The MIT Press. 
http://scimaps.org/atlas

Börner, Katy (2015) Atlas of Knowledge: Anyone 
Can Map. The MIT Press. 
http://scimaps.org/atlas2

Börner, Katy (2020) Atlas of Forecasts: 
Predicting and Broadcasting Science, 
Technology, and Innovation. The MIT Press.

ModSTI Conference slides, recordings, and 
report are at http://modsti.cns.iu.edu/report

Upcoming Sackler Colloquium on "Modelling 
and Visualizing Science and Technology 
Developments" will take place in December 
2017 at the Beckman Center, Irvine, CA. 

Atlas of Forecasts

http://scimaps.org/atlas
http://scimaps.org/atlas2
http://modsti.cns.iu.edu/report
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