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Idea and Motivation 

Quantitative geography: founded during the „quantitative revolution“ 
in many sciences in the 1970s 

Then: many other developments and scientific approaches like systems 
thinking, spatial turn, complexity science, data mining, 
geocomputation, GI-Science, … 

Today: „Digital Revolution“, „Digital Age“, „Dataism“ (Yuval Noah 
Harari), eScience (Jim Gray), Data Analytics, Big Data, Data Science 

 

Question: Influences and dependencies between (quantitative) 
Geography and Aspects of the Digital Age (Data Analytics of Big Data) 
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3 Aspects 

are considered to discuss these influences and dependencies  

between (quantitative) Geography and the Digital World: 

 

(1) Big Spatial Data  

(2) Spatio-temporal aspects in a digital world  

(3) Spatial modelling in a new Spatial Data Science  

 

for analysis, prediction and prescription of spatial processes 
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(1) Big Spatial Data 

• Traditional in geography:  
structured & quantitative data mostly geo-referenced like  
satellite data, GIS-data, census data, interview and survey data 

 

• Special in geography: 

 

Spatial data standards: 
http://www.opengeospatial.org/  
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 Big spatio-temporal data repositories 
e.g. http://earthexplorer.usgs.gov/   
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 Considering semantics: Ontologies 
e.g. http://harmonisa.aau.at/   

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 
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(1) Big Spatial Data 

• New in the digital age:  
unstructured, qualitative and/or big data like  
texts, images, videos, data from many different sensors, crowd 
sourced data, open data, linked data 

 

• Special in Data Analytics of Big Data : 
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 Data deployment scheme for open data 
http://5stardata.info/en/  
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 Automatization and AI in content recognition 
 e.g. http://eventregistry.org/currentActivity 
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 Linked Open Data 
http://linkeddata.org  

http://lod-cloud.net/  
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(1) Big Spatial Data 
Influences and dependencies 

a. Data-Sources: remote sensing, open data, social 
networks, sensors, smart sensors 

b. Data storage: NoSQL Data Bases, metadata 

c. Interoperability: standards, linking via ontologies  

d. Privacy: open, user generated, aggregated 

e. Specific aspects: georeferencing, visualisation, 
web-based, ubiquitous 
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Selected Books 
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(2)  Spatio-temporal aspects in a digital world  

• Most of the scientific and practical problems 
and data have spatio-temporal aspects 

• Geography is the science of spatial 
sctructures and processes 

• Traditional and modern geography has many 
spatio-temporal concepts and approaches  

• They can be the conceptual base for 
structuration and analysis and maybe 
interpretation of spatio-temporal big data https://www.spektrum.de/lexika/showpopup.php

?lexikon_id=10&art_id=9196&nummer=191961  
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 e.g. Arthur Getis & Berry N. Boots 1978:  
 Models of Spatial Processes  
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 Spatio-temporal visualisation  
http://www.gapminder.org/  

Peter Mandl, AAU Geographical Thinking in the Digital Age GeoIT Wherecamp 2017, Berlin 

http://www.gapminder.org/
http://www.gapminder.org/
http://www.gapminder.org/


 Spatio-temporal Big Data Analysis 
e.g. Earth Trends Modeler, TerrSet, https://clarklabs.org/   
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(2) Spatio-temporal aspects in a digital world 
Influences and dependencies 

a. Data-Dimensions: space, time, content  
b. Purpose: visualisation, analysis, prediction, 

prescription 
c. Integration: spatial process  
d. Representational formats: film, dynamic systems, 

geo-simulations  
e. Specific aspects: autocorrelation, ecological fallacy, 

MAUP 
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(3) Spatial modelling in a Spatial Data Science  

• From data to information and knowledge  

• Data processing and modelling necessary  

• For that: concepts from „GIScience“ and „(Spatial) 
Data Science“ 
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 Processing and modelling concepts 
e.g. 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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Processing and modelling concepts 
e.g. A Framework for Geodsign by Carl Steinitz 

22 

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

cwatch/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  
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 Combination of spatio-temporal concept, big data and models 
e.g. Modelling a Dynamic Forest Fuel Market Focusing on Wood 
Chips / Analysis, prediction and prescription of a spatial process 

Scholz, Johannes, Florian 
Breitwieser & Peter Mandl (2017): 
Modelling a Dynamic Forest Fuel 
Market Focusing on Wood Chips: A 
Spatial Agent-based Approach to 
Simulate Competition among 
Heating Plants in the Province of 
Carinthia, Austria. In: GI_Forum 
2017, Volume 1. 
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Spatio-temporal results 
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Robert Gennaro Sposato, Peter Mandl, Glenda Garcia-Santos, 

Nina Hampl: Estimating potentials of renewable energy 

technologies using GIS analytics and social survey data on public 

acceptance – A working paper. 2017, Vol 10, S. 1 - 16. 

(http://eeg.tuwien.ac.at/eeg.tuwien.ac.at_pages/events/iewt/iewt20

17/html//files/fullpapers/200_Sposato_fullpaper_2017-03-07_08-

43.pdf)  

 Integration of engineering, economy and social science  
e.g. Combining wind energy potential and social acceptance 
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(3) Spatial modelling in a Spatial Data Science 
Influences and dependencies 
a. Integration: natural, social, exonomic and ecological 

contexts  
b. Data processing: exploratory data analysis, data mining, 

agent based modelling, … 
c. Problems: description, classification, location/allocation, 

assessment, interaction, diffusion, …  
d. Simulation tasks: sensitivity analysis, what-if-simulation, 

inversion of model, optimisation 
e. Specific aspects: locational, visual, predictive, prescriptive 

analytics 
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Resumé 

• Geographical Thinking: Orientation 

• Spatio-temporal aspects: Process thinking 

• Nature & society, environment & human, ecology: Systems thinking 

• Data – information – knowledge: spatial knowledge 

• Aspects of the humanities, criticism: Reflection  

• Analysis, prediction and prescription: Application  

• New approaches: data-driven geography or Digital Geography 

• Integration of: AI, VR , remote sensing, citizen science, augmented 
reality  
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Thank you very much  
for your attention! 
Questions and suggestions please to: 

peter.mandl@aau.at  
 

Informationen under:  
http://geo.aau.at/de/team/peter-mandl-wissenschaftliche-biografie  
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