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Data, Concepts and Models of 

• Geography: (big) geo-data, concepts, 

models, location analytics, spatial data 

mining, visual analytics, … 

• GI-Science: semantic web, linked open 

data, GIS-modeling, …

• Data Analytics: methods from quantitative 

geography extended by visual, predictive, 

prescriptive and explorative aspects, 

business analytics, data science
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(Big) Geo-Data today

• Books, literature data bases

• Digital maps and web maps, media repositories (images, 
films, videos)

• Volunteered (VGI) or citizen data

• Statistical data, geodata-repositories

• Remote sensing data, (real time) sensor data

• Communication data and metadata

• Personalized data (self tracking data, shopping cards, 
social networks, …)

• Geodatainfrastructures, GeoWeb,  

• …

Most having spatial reference (locational
information, addresses, geotags), time 
reference and cross-linking
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BIG DATA are today 

(Definition 2015)
• A valuable and ubiquitous datapool (structured,  

unstructured, 

• Often useable and combinable

• Suitable for complex queries and analyses

• Mostly similar to a population (not a sample)

• Blurred

• Highly up-to-date

• Usable for inductive model building, for prediction

and prescription

• Primarily useful to answer „what“ and less „why“ 

questions
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Modelling categories in  

(Human-) Geography
• Description (visually, statistically, Spatial Data 

Mining)

• Classification (supervised, unsupervised, ...)

• Location / Allocation (sites, paths, hinterländer, 

...)

• Assessment (MADM, MODM, ...)

• Interaction (Wilson models)

• Diffusion (Markov, differential equations, CA)

• …
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Getis & Boots 1978: Models of Spatial Processes 
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Today: Location Analytics

• Explorative spatial data analysis

• Visual Analytics

• Spatial Data Mining

• Multivariate Quantitative Geography (e.g. Crime 
Analysis, Spatial Econometrics, Spatial Data Analysis)

• Locational analysis

• Space/Time Analysis (e.g. Earth Trends Modeller)

http://www.esri.com/products

http://www.esri.com/products


Data, Concepts and Models of 

• Geography: (big) geo-data, concepts, 

models, location analytics, spatial data 

mining, visual analytics, … 

• GI-Science: semantic web, linked open 

data, GIS-modeling, …

• Data Analytics: methods from quantitative 

geography extended by visual, predictive, 

prescriptive and explorative aspects, 

business analytics, data science
8Peter Mandl, AAU „Spatial Data Science“: Linking Geography, GI-Science & Data Analytics



Protégé
Ontologie
Browser

Web 
Anwendung

Separate Ontologien
(in OWL)

Vereinigte Ontologien
(“Skelett Ontologie”)

Erstellen der 
Ontologien

Ontologien vereinigen

Ähnlichkeiten berechnen

Ähnlichkeiten verifizieren
Anzeige der Daten 

und Karten

HarmonISA Project

harmonisa.aau.at
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hamonisa.aau.at


data.ktn.gv.at, data.gv.at
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http://www.opengeospatial.org/

standards

http://www.opengeospatial.org/standards


Model „Der neue Berghöfekataster“

Mario Kollegger, Peter Kollegger

Die Trennstücke wurden nach Nutzung und 

Betriebsnummer zusammengeführt
Entfernung der Hofstellen zu den Bahnhöfen 

mittels Network Analyst

Seehöhe der HofstellenVisualisierung der Erschwernispunkte 
pro Hofstelle und Hauptkriterien 
(IVL, AVL und KLIBO)
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• Geography: (big) geo-data, concepts, 

models, location analytics, spatial data 

mining, visual analytics, … 

• GI-Science: semantic web, linked open 

data, GIS-modeling, …

• Data Analytics: methods from 

quantitative geography extended by visual, 

predictive, prescriptive and explorative 

aspects, business analytics, data science
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Terms

• Analytics, Forecasting

• Descriptive, predictive, prescriptive 

analytics and modelling

• Data Warehouse

• Webintelligence, Business Intelligence

• Knowledge discovery

• Data Science
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Methods of a 

„Data Science“
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Cross Industry Standard Process for 

Data Mining (CRISP-DM)

Pete Chapman, Julian Clinton, Randy 

Kerber, Thomas Khabaza, Thomas 

Reinartz, Colin Shearer and Rüdiger 

Wirth (2000): CRISP-DM 1.0 Step-

by-step data mining guide. SPSS 

Inc.
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Development of a Spatial Data 

Science

In a Spatial Data Science 

spatio-temporal problems using established

and new tools from the mentioned linked

research fields are solved
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What is to do?

• Use New Science Paradigms

• 4th scientific paradigm of an e-science (data exploration approach)

• http://research.microsoft.com/en-us/um/people/gray/talks/NRC-

CSTB_eScience.ppt

• Design Suitable Concepts and Frameworks

• http://www.esri.com/news/releases/12-3qtr/carl-steinitz-explains-geodesign-

process-in-new-esri-press-book.html

• Use Analytics Tools and Methods

• rapidminer.com/

• Integrate Visualization

• CommonGIS

• http://www.iais.fraunhofer.de/1871.html

• Apply More Spatio-Temporal Modeling 

• IDRISI or TerrSet

• www.clarklabs.org/
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Jim Gray, Alex Szalay, eScience—A Transformed Scientific Method, Presentation to the Computer Science 

and Technology Board of the National Research Council, Mountain View, CA, 11 January 2007; see

http://research.microsoft.com/en-us/um/people/gray/talks/NRC-CSTB_eScience.ppt.

Use New



Design Suitable Concepts and 

Frameworks

http://www.esri.com/news/arc

watch/0412/a-conversation-

with-carl-steinitz.html

http://www.esri.com/news/rel

eases/12-3qtr/carl-steinitz-

explains-geodesign-process-

in-new-esri-press-book.html

http://www.esri.com/news/arcwatch/0412/a-conversation-with-carl-steinitz.html
http://www.esri.com/news/releases/12-3qtr/carl-steinitz-explains-geodesign-process-in-new-esri-press-book.html


Use Analytics Tools and Methods

rapidminer.com/

http://rapidminer.com/


Other Geo Tools

„Geo“-Software, which is based on Big Data 

approaches - like Spatial Data Mining or 

Geospatial Visual Analytics:

http://www.csiss.org/clearinghouse/select-

tools.php

Special example: Common GIS 

http://www.iais.fraunhofer.de/1865.html

(Educational Version is free of charge) 
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http://www.csiss.org/clearinghouse/select-tools.php
http://www.iais.fraunhofer.de/1865.html


Integrate Visualization

CommonGIS  
http://www.iais.fraunhofer.de/1871.html
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Apply More Spatio-Temporal Modeling

IDRISI or TerrSet

www.clarklabs.org/

http://www.clarklabs.org/
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FlyOnTime.us
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http://flyontime.us/routes/SFO/JFK

http://flyontime.us/routes/SFO/JFK


http://www.google.org/flutrends/at/#AT

http://www.google.org/flutrends/at/#AT
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Additional Material

Slides: 

• Shashi Shekhar (2014): Spatial Data Science: 

Challenges & Opportunities 

http://www.nist.gov/itl/iad/upload/Shashi-

Shekhar-14-3-CCC_NIST_WEB.pdf

> Maggi Kelly (2014): Spatial Data Science: the 

21st Century Mapping Toolkit

https://www.youtube.com/watch?v=qWQp11CE4S

0
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To a Data-Driven Geography

or Spatial Data Scence?
• In a Spatial Data Science we have to consider

– Errors / Calibration / Privacy protection / Prediction without
explanation?

• Granularity of he data (resolution) and Accuracy

• Interoperability of the programs, data, models and
methods is to be established.

• The Big Data have to be used multiple and have to be
combined and linked.

• Many Best Practice Examples have to be done and the
models have to be distributed and offered via internet
interoperably.

• Use a formal language or ontology to describe the new
approach of Spatial Data Science. 
See also: Harvey J. Miller & Michael F. Goodchild (2014): Data-driven geography. In: GeoJournal

http://link.springer.com/article/10.1007/s10708-014-9602-6
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Thank you very much for 

your attention!

Questions and Suggestions please to:

peter.mandl@aau.at

Informations at: 

http://giscience.aau.at/
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