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Happy to be “virtually” visiting Switzerland again



Counting Things



Another Day in The Global Economy



Latitude Is An Attitude



Optical In Tropical (February 21,2021)



What SAR “Sees” (February 18, 2021)



Counting Things Is (Extremely) Valuable



Detecting (Very) Small Changes



Interferometry: Change Over Time



Fracking Wastewater Injection Deformation



Earthquake Displacement  (1 color cycle = 12cm)



Commercial Interest







A New Era of Remote Sensing



No More of This





Final Thanks 



MOVEMENT DATA IN GIS 
Geobeer Switzerland 2021-03-18 
 

 

Anita Graser 

 



 Opportunistic reuse of data 

  Black box / undocumented data collection 

  Usually biased & messy data 

MOVEMENT DATA SCIENCE 
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“All metadata records are incomplete 

as it is impossible to foresee future 

uses”  Janowicz et al. (2020) GeoAI 

Payment 

data 

https://www.youtube.com/watch?v=mIktJKbj8Ms  

https://www.youtube.com/watch?v=mIktJKbj8Ms


 Gathering data, massaging it into a 

tractable form, making it tell its story, 

and presenting that story to others  

 Dealing with data that incorporates 

spatial and often temporal elements  

 Turning Big Spatiotemporal Data into 

insight and understanding  

 

GEOGRAPHIC DATA SCIENCE 
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Andrienko et al. (2017) Geographic Data Science 

Singleton & Arribas-Bel (2021) Geographic Data Science  



 Accept messiness in data 

 Need to understand 

 Causes of bias & messiness 

 Consequences of using such data 

in analyses 

 Data visualization & exploratory 

approaches 

CHALLENGES 

Brunsdon & Comber (2020) Big issues for big data  Graser & Dragaschnig (2020) Open Geospatial Tools for Movement Data Exploration 



 Complex spatiotemporal phenomena 

 Context & scale dependent 

 Spatial, temporal & attribute uncertainty 

 

EXPLORING  MOVEMENT DATA 

Demšar & Virrantaus (2010) 

Space-time density of trajectories  

Andrienko & Andrienko (2011) 

Spatial generalization and aggregation of 

massive movement data 

Andrienko et al. (2017)  

Visual exploration of movement and 

event data with interactive time masks  

+ Lack of established tools & practices 



AGGREGATING MOVEMENT DATA 

https://www.youtube.com/watch?v=dRE9Zl7jpUA  

Graser et al. (2020) The M³ massive movement model 

Graser et al. (2020) Exploratory Trajectory Analysis for Massive Historical AIS Datasets 

Graser et al. (2020) Extracting Patterns from Large Movement Datasets 

https://www.youtube.com/watch?v=dRE9Zl7jpUA
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https://fosdem.org/2021/schedule/event/geopandasholoviews/  Graser (2021) An exploratory data analysis protocol for identifying problems in continuous movement data. 

https://fosdem.org/2021/schedule/event/geopandasholoviews/


https://anitagraser.com/2019/02/02/movement-data-in-gis-20-trajectools-v1-released/ 

QGIS ♡ DATA SCIENCE 



 anita.graser@ait.ac.at  

 @underdarkGIS 
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