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Geo-social media
• Social media

• Digital platfoms to create, share
and exchange user-generated
content

• Geo-social media

• Adds (user) location
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Source: https://cdn.pixabay.com/photo/2021/10/23/08/25/social-media-6734382_1280.png

https://cdn.pixabay.com/photo/2021/10/23/08/25/social-media-6734382_1280.png


Geo-social media

• Text

• Location

• Imagery

• Metadata
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• Bilateral project (Austria & Germany)

4

Project Film: https://www.youtube.com/watch?v=fu4mAVe3bVg

https://www.youtube.com/watch?v=fu4mAVe3bVg


TEMA 

• European Horizon project
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Main scenario: Ahrtal flood
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Source: BRK



Remote sensing
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28.06.2019 16.07.2021 20.07.2021 23.10.2021

Source: DLR



Remote sensing

• Can provide vital information

• However: multiple drawbacks
• Timely data collection

• Weather conditions

• Spatial structures (e.g. urban)

• High costs 
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Social media
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Workflow
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Data extraction via Twitter API

Pre-processing & relevance classification

Semantic analysis & sentiment analysis

Spatial hot spot analysis

Information fusion



Workflow
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Data extraction via Twitter API

Pre-processing & relevance classification

Semantic analysis & sentiment analysis

Spatial hot spot analysis

Information fusion



Relevance classification

• Time

• Space

• Semantics

• Imagery
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Multidimensional classification



Relevance classification

13

Source: Jose Maria Miranda Orte (ATOS)



Workflow
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Data extraction via Twitter API

Pre-processing & relevance classification

Semantic analysis & sentiment analysis

Spatial hot spot analysis

Information fusion



Semantic analysis
• Established methods

• Keyword-based
filtering

• Latent Dirichlet 
Allocation 

• BERTopic
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Source: Buenaño-Fernández et al. (2020)



Semantic analysis

• JSTTS model

• Joint Spatio-Temporal-Topic-Sentiment 
Model

• Growing self-organising map (GSOM)

• Higher topic coherence and diversity
than BERTopic
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Time

Space

Semantics

Sentiments



Semantic analysis
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Source: David Hanny



Semantic analysis
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Source: David Hanny



Semantic analysis
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Source: David Hanny



Sentiment analysis
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Source: Christina Zorenböhmer

Polarity

• Positive

• Neutral

• Negative

Emotions



Workflow
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Data extraction via Twitter API

Pre-processing & relevance classification

Semantic analysis & sentiment analysis

Spatial hot spot analysis

Information fusion



Spatio-temporal analysis

• Getis-Ord Gi*

• Ratio of relevant to all 
Tweets in respective unit

• Emerging hot spot analysis
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Spatio-temporal analysis
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Workflow
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Data extraction via Twitter API

Pre-processing & relevance classification

Semantic analysis & sentiment analysis

Spatial hot spot analysis

Information fusion



Information fusion
• Combination with remote 

sensing imagery

• Identification of 
particularly affected 
regions

• Aerial survey planning

• Basis for deployment of 
emergency forces

• Other use cases:
• Climate data
• Mobile phone data
• Epidemiological data
• …
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Source: Marc Wieland, German Aerospace Centre



Geo-soziale Medien im Katastrophenmanagement

Prof. Dr. Bernd Resch, RK-Kommandantentagung, 18.11.2023, Salzburg26
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Estimating Disaster and Damage Footprints
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AI in Disaster Management

• Analysis of heterogeneous big data

• Automation of the analysis of EO and 
Web data

• Quantification of the spatial extent 
and affected areas



Conclusion
• Social media can provide vital spatio-temporal information during 

disaster situation

• Fusion with other data sources is promising

• Many potential use cases for social media data
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Natural hazards Epidemiology Politics



Geo-social Media Analytics ::: In Action
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• Worldwide availability, Modelling the spatial spread of crisis 
situations

• Continuous data stream, real-time situation reports

• Intuitive information visualisation

• Transferability between use cases and geographic regions

• Simple integration of information into DM processes
• Generation of decision support information for staff together with users



31

Thank you for your attention!

For further information:
E-Mail: shaily.gandhi@plus.ac.at
E-Mail: sebastian.schmidt@plus.ac.at
E-Mail : david.hanny @plus.ac.at
E-Mail : merve.keskin@plus.ac.at
E-Mail: bernd.resch@plus.ac.at

mailto:shaily.gandhi@plus.ac.at
mailto:sebastian.schmidt@plus.ac.at
mailto:sebastian.schmidt@plus.ac.at
mailto:merve.keskin@plus.ac.at
mailto:sebastian.schmidt@plus.ac.at


Image sources

• Ahrtal flood (https://media1.faz.net/ppmedia/aktuell/gesellschaft/539412956/1.7780895/default-retina/15-juli-2021-
eine-luftaufnahme.jpg)

• Buenaño-Fernández et al. (2020): Text Mining of Open-Ended Questions in Self-Assessment of University Teachers: An 
LDA Topic Modeling Approach, in: IEEE Access PP(99):1-1, DOI: 10.1109/ACCESS.2020.2974983

• Hurricane Katrina (https://upload.wikimedia.org/wikipedia/en/4/49/KatrinaNewOrleansFlooded-edit1.jpg)

• COVID-19 (https://media-cldnry.s-nbcnews.com/image/upload/rockcms/2022-09/220914-covid-vaccination-germany-
al-1118-f9b617.jpg)

• Demonstration (https://www.humanosphere.org/wp-content/uploads/2017/03/32559700202_bab8814c4b_o.jpg) 
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https://media1.faz.net/ppmedia/aktuell/gesellschaft/539412956/1.7780895/default-retina/15-juli-2021-eine-luftaufnahme.jpg
http://dx.doi.org/10.1109/ACCESS.2020.2974983
https://upload.wikimedia.org/wikipedia/en/4/49/KatrinaNewOrleansFlooded-edit1.jpg
https://media-cldnry.s-nbcnews.com/image/upload/rockcms/2022-09/220914-covid-vaccination-germany-al-1118-f9b617.jpg
https://www.humanosphere.org/wp-content/uploads/2017/03/32559700202_bab8814c4b_o.jpg

