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Key Points

• Maps are big data with “lies” 	


• Many areas of science are moving to 
become data-intensive	


• Media focus on “Big Data” overlooks the 
distinction to data-intensive science	


• Big amounts of data change how we can 
approach scientific query	


• There are many scientific challenges



Big Data

Big Data isn’t just BIG

Variety

Volume Velocity
http://kavyamuthanna.files.wordpress.com/2013/01/picture-11.png

Outline

• Mapping and maps	


• Big data and data 
intensive science	


• Science/knowledge	


• Knowledge Ecology	


• Cartographers as 
knowledge ecologists

McKinsey, 2011

Mapping and Maps

• the map - the universal metaphor (Bowker)	


• unparalleled applications	


• make discoveries	


• analysis of relationships	


• consider error and uncertainy	


• spatial enablement	


• attempt to control and gain power over a 
situation 	


• To work, “all maps lie” (Monmonnier)



Mapping

• The mysterious connection of experience 
with the unexperienced, unexperience-able, 
and knowledge	


• A functional definition:  The geographical 
and cartographic attempt to control and 
gain power over situations

The “Deceit” of Maps

• Maps are NOT the territory, but have 
similar structures to the territory. This 
accounts for their usefulness, at least when 
they are correct (based on Korbrzyski, 
1933)	


• Geographic representation	


• Cartographic representation	


• Conventions

Map as Exemplars of Big Data?

• non-essentialist 
understanding	


• irreductionist	


• maps as artifacts, 
boundary objects, 
that connect people

Big Data?

http://www.akamai.com/html/technology/nui/mobile/index.html



And bigger?

• Everyone uses spatial 
computing	


• Everyone is a mapmaker	


• Every computing device 
can be location aware	


• Everyone has rising 
expectations and 
awareness of risks

http://blogs.lawyers.com/wp-content/uploads/2012/04/
Phone-tracking-300.jpg

Data Intensive Science

• Jim Gray: The 
fourth paradigm	


• Jeanette Wing: 
Computational 
thinking	


• Creative 
discovery 

Friendship network of children in a US school	

http://hqinfo.blogspot.com/2010/01/information-revolution-fourth-paradigm.html

Scientific progress will come 
from working with data

• GIS becoming a 
fundamental 
technology for 
working with data	


• Maps remain central	


• because of memes	


• Big Data in the media	


• IT meets science
Complexity of planetary life-interactions	


http://www.earthzine.org/2010/03/22/observing-the-oceans-a-2020-vision-for-ocean-science/

Example of bike commuters

Descriptive Statistics

110 .41 13.80 4.5121 1.39005
21 3.63 6.79 5.3790 .84994
32 3.24 6.21 4.4485 .79812

4 4.42 5.68 5.1676 .57973

9 4.68 7.07 6.0360 .72864

8 4.83 6.60 5.9409 .61032

4 3.69 6.56 5.4339 1.22731
2 3.63 5.91 4.7726 1.61355
6 3.85 6.13 5.1469 .90823
6 4.00 6.85 4.9500 1.09658
0

GPS Route Speed (m/s)
Speed on Hiawatha (m/s)
Speed on Park (m/s)
Speed on Minnehaha
(m/s)
Speed on WestRiver
(m/s)
Speed on MinneTrail
(m/s)
Speed on Hennepin (m/s)
Speed on 26th (m/s)
Speed on Franklin (m/s)
Speed on 28th (m/s)
Valid N (listwise)

N Minimum Maximum Mean Std. Deviation

Processing	

Analysis

Corridors



Example of bike commuters

Processing	

k-means 	

Clustering

Corridors

���17

8-PRIMARY CORRIDORS: METS VS HAND-SELECTED

���18

West River Trail 

Park Ave 

Hiawatha Trail 

Minnehaha Ave 

Matrix-Element Track Similarity  
w/ PAM, k = 8 

Hand-Selected 

Similarities: 
  Many common corridors 

Park Ave, Hiawatha, Minnehaha Ave, West 
River Trail 

Differences: 
  METS missed East/West corridors 

Few trajectories that direction (k-medoid) 
  Hand-Selected did not put a corridor in N/NW 

Minneapolis 

Research Challenges
• Processing large data 

sets	


• Error detection	


• Automated learning	


• Spatio-temporal analysis	


• Visualization	


• Capture, curation, 
analysis

Scientific Challenges

• David Weinberger	


• limits of empiricism	


• the brickyard analogy	


• when does the complex become 
simple enough to understand	


• the role of universals	


• the continued importance of 
networks



Brickyards of the 
Imagination

• Sherry Turkle	


• Simulation comes first 
now; reality comes second	


• Alone Together (book 
and TED talk) 

• Simulation as a barrier to 
real messy and demanding 
relationships	


• Less ability to self-reflect	


• Passive connections as 
friends

http://www.andrewrreed.com/writings/images/paris.jpg

http://www.fubiz.net/wp-content/uploads/2010/02/hyper1.jpg

Science/Knowledge

Science - the organized 
pursuit of knowledge 
(Library of Congress)

http://www.scivee.tv/node/21179

Knowledge/Science
• William Butler Yeats’ Symbolism	


• The visible world is no longer reality, and the unseen 
world is no longer a dream. (Symons, 1900)	


• Michael Foucault’s philosophical excavations	


• examine discourses through archaeology to 
understand empowerment/disempowerment	


• Thomas Kuhn’s Paradigma	


• science understood through systems of thinking, 
thought, institutions, equipment called paradigma	


• Paul Feyerabend’s Against Method	


• scientific advances can only be understood in 
historical context	


• Karl Popper	


• world and reality (Worlds 1, 2, 3)

Knowledge Ecologies

• network of interactions, often 
essentialized, but always with limits	


• “the pattern that connects” G. 
Bateson	


• big data ontologies and 
epistemologies and para-empirics	


• Rumsfield	


• different approaches: meaning is 
alway arising in use, memes persist



Cartographers as 
Knowledge Ecologists

Knowledge Ecology of Cartography, or  
skills and conventions, and concepts from 

hundreds and thousands of years

• Always dealing with big 
data	


• Some of cartography’s 
memes	


• Scale	


• Generalization	


• Regions
16th Century Surveying Instructions - British Library

Handling geographic 
information for mapping

• Scale	


• Generalization	


• Regions 

Challenges: Traditions 
and modernity



Known Challenges in 
handling big data

• Online Mapping	


• Reliable and accurate data transmission 
and representation	


• Topology	


• Relations and efficiencies in data storage/
processing	


• Knowledge	


• The brickyard problem

Para-empirical challenges
• Linda Kurgan, Close Up, At A 

Distance	


• Para-empirics: data is never 
facts, but representations	


• Measurements based in 
conventions, aesthetics, and 
rhetorics we associate with 
images	


• Data is para-empirical	


• Room for everyone to 
participate/engage

Conclusions

• Yes, geographic information was always big	


• Approaches are very different	


• Big data is different, but data-intensive 
science is far more different	


• Cartography’s memes are central to big 
data mapping	


• Knowledge and meaning come through use 
in ecologies of knowledge
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