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Geographic Data Science

• Couples burgeoning new and dynamic data 
sources with advanced quantitative and 
computational methodology to advance debates 
around problems of global social and economic 
importance.
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What is a Data Scientist?

http://www-01.ibm.com/software/data/infosphere/data-scientist/

Vice president of big data products at IBM, says: 

“It's almost like a Renaissance 
individual who really wants to learn 

and bring change to an organization."

 “A data scientist is somebody 
who is inquisitive, who can stare 

at data and spot trends”

http://www-01.ibm.com/software/data/infosphere/data-scientist/




Open Data

Open data is 
information that is 
available for 
anyone to use, for 
any purpose, at no 
cost.

http://theodi.org/guides/what-open-data 
http://www.flickr.com/photos/mayhem/3899818862/

http://theodi.org/guides/what-open-data
http://www.flickr.com/photos/mayhem/3899818862/
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Singleton, A. (2010). The Geodemographics of Educational Progression and their Implications for 
Widening Participation in Higher Education. Environment and Planning A, 42(11):2560–2580.
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Open Data
• Open data has to have a licence that says it is 

open data. Without a licence, the data can’t be 
reused. The licence might also say: 

• that people who use the data must credit whoever 
is publishing it (this is called attribution) 

• that people who mix the data with other data have 
to also release the results as open data (this is 
called share-alike)

http://theodi.org/guides/what-open-data
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Free Data is not Open Data





http://www.npr.org/blogs/parallels/2013/05/31/187316703/Rio-Goes-High-Tech-With-An-Eye-Toward-Olympics-World-Cup

Rio, Brazil



http://www.flickr.com/photos/x-ray_delta_one/8184264475/ 
http://www.flickr.com/photos/neoporcupine/1866929252/

FantasyReality





Sampling bias?



http://streetbump.org/

Sampling bias?



Eric Fischer (Twitter Map)

Sampling bias?



Complex problems, unstable environment

http://www.nature.com/news/when-google-got-flu-wrong-1.12413



http://upload.wikimedia.org/wikipedia/commons/2/23/Noahs_Ark.jpg

Software Systems



Mike Batty, UCL

Anything that won’t fit
 on a spreadsheet!
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Grand Challenges
• Of what are these new data representative? 

• What should be captured (or not) and how? 

• What are the ethical / legal considerations - 
privacy / surveillance? 

• What new problems can be explored through 
imaginative use of data and software?



Some Speculation…

• Big Data is not a new phenomenon: disjunction 
between available data and ability process it 

• New methodology will emerge  

• Great Opportunity: Should begin with a 
problem to solve not a technology or 
infrastructure

Data



Some speculation…

http://www.theguardian.com/technology/2014/jan/29/uk-government-plans-switch-to-open-source-from-microsoft-office-suite 
https://www.whatdotheyknow.com/request/133909/response/323829/attach/3/RESPONSE%2028509371.pdf

• Opensource GIS 

• Reduce market share 
commercial desktop 
GIS 

• Commercial GIS, 
refocus on cloud - 
services

Market



Market



Some Speculation…

Sweave (.Rnw)

Markdown (.Rmd)

Rpubs

Reproducibility



Some Speculation…

The ability to code relates to basic 
programming and database skills that 
enable students to manipulate large and 
small geographic data sets, and to analyse 
them in automated and transparent  
ways. Although it might seem odd for a 
geographer to want to learn programming 
languages, we only have to look at 
geography curriculums from the 1980s to 
realise that these skills used to be taught. 

For example, it wouldn’t have been 
unusual for an undergraduate geographer 
to learn how to programme a basic 
statistical model (for example, regression) 
from base principles in Fortran (a 
programming language popular at the 
time) as part of a methods course.

But during the 1990s, the popularisation 
of graphical user interfaces in software 
design enabled many statistical, spatial 
analysis and mapping operations to be 
wrapped up within visual and menu-driven 
interfaces, which were designed to lower 
the barriers of entry for users of these 
techniques. Gradually, much GIS teaching 
has transformed into learning how these 

software package, they increasingly look 
like advertisements for computer scientists, 
with expected skills and experience  
that wouldn’t traditionally be part of an 
undergraduate geography curriculum. 

Many of the problems that GIS set out  
to address can now be addressed with 
mainstream software or shared online 
services that are, as such, much easier  
to use. If I want to determine the most 
efficient route between two locations, a 
simple website query can give a response 
within seconds, accounting for live  
traffic-volume data. If I want to view the 
distribution of a census attribute over a 
given area, there are multiple free services 
that offer street-level mapping. Such tasks 
used to be far more complex, involving 
specialist software and technical skills. 

There are now far fewer job 
advertisements for GIS technicians than 
there were ten years ago. Much traditional 
GIS-type analysis is now sufficiently 
non-technical that it requires little specialist 
skill, or has been automated through 
software services, with a subscription 
replacing the employment of a technician. 
The market has moved on.

Geographers shouldn’t become 
computer scientists; however, we need  
to reassert our role in the development 
and critique of existing and new GIS. For 
example, we need to ask questions such as 
which type of geographic representation 
might be most appropriate for a given 
dataset. Today’s geographers may be  
able to talk in general terms about such  
a question, but they need to be able to 
provide a more effective answer that 
encapsulates the technologies that are 
used for display. Understanding what is 
and isn’t possible in technical terms is as 
important as understanding the underlying 
cartographic principles. Such insights will 
be more available to a geographer who 
has learnt how to code. 

Within the area of GIS, technological 
change has accelerated at an alarming  
rate in the past decade and geography 
curriculums need to ensure that they 
embrace these developments. This  
does, however, come with challenges. 
Academics must ensure that they are up 
to date with market developments and 
also that there’s sufficient capacity within 
the system to make up-skilling possible. 

Prospective geography undergraduates 
should also consider how the university 
curriculums have adapted to modern 
market conditions and whether they offer 
the opportunity to learn how to code.

software systems operate, albeit within  
a framework of geographic information 
science (GISc) concerned with the social 
and ethical considerations of building 
representations from geographic data. 
Some Masters degrees in GISc still require 
students to code, but few undergraduate 
courses do so.

The good news is that it’s never been 
more exciting to be a geographer. Huge 
volumes of spatial data about how the 
world looks and functions are being 
collected and disseminated. However, 
translating such data safely into useful 
information is a complex task. 

During the past ten years, there has 
been an explosion in new platforms 
through which geographic data can be 
processed and visualised. For example, the 
advent of services such as Google Maps 
has made it easier for people to create 
geographical representations online. 

However, both the analysis of large 
volumes of data and the use of these new 
methods of representation or analysis do 
require some level of basic programming 
ability. Furthermore, many of these 
developments haven’t been led by 
geographers, and there’s a real danger  
that our skill set will be seen as superfluous 
to these activities in the future without 
some level of intervention. 

Indeed, it’s a sobering experience to look 
through the pages of job advertisements 
for GIS-type roles in the UK and 
internationally. Whereas these might once 
have required knowledge of a particular 

I N  M Y  O P I N I O N,  
a geography curriculum should 
require students to learn how  
to code, ensuring that they’re 
equipped for a changed job 
market that’s increasingly 
detached from geographic 
information systems (GIS) as  
they were originally conceived.
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Learning  
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A L E X  S I N G L E T O N

is a lecturer in geographic 
information science at the 
University of Liverpool
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The Course…
• Practicals 

• Introduction to R 

• Data Manipulation in R 

• Descriptive statistics 

• Charts and graphs 

• Mapping areas and contexts 

• Visualising point patterns 

• Mapping flows

• For a city anywhere in the 
world; utilize those skills 
acquired during this course to 
create a data driven profile that 
describes:

• Some aspects of population 
structure

• An attribute that varies over 
both space and time

• The spatial distribution of a 
social outcome

www.alex-singleton.com/GDS_UA_2017/



Many Thanks

Any questions?


