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DLR — Earth Observation Center

Department Geo-Risks and Civil Security
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Example use cases of NLP and EO data
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OpenSearch@DLR & use of OpenWebSearch.eu Index
data at DLR Earth Observation Center DLR

Topic relevant project focus:

« Scientific search and ,geoparsing” of web-
text data at scale

« Statistical analysis of georeferenced web-
text data for combined analysis with
satellite based Earth Observation data
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Motivation ‘#7
DLR

 Extraction of relevant geo-risk related data from web-text data
» Derive detailed geolocated information on different georisk parameters

« User crawled and indexed web-text data to reconstruct temporal and spatial
aspects of disaster events

« Synergistically analyze web-text derived geo-information with satellite
based data and other sources of geospatial data for better understanding of
natural disasters and crisis situations.

Rittlinger et al., #0ssym2024, October 2024, Munich/Garching




Ahrtal 2021 flooding event

DLR

Event details: Consequences:

* Flood event in 2021 in western Germany » 33 billion Euro of economic loss
(riverine flood)  Human casualties

« Caused through heavy rain events from low
pressure area ,,Bernd”

« Saturated soil from precipitation on the days
before
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Ahrtal 2021 flooding event — Remote sensing based

emergency mapping and analysis

DLR
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Ahrtal 2021 flooding event — Information on the web...

Scientific projects
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https://hochwasser-kahr.de/index.php/de/, last accessed 04.10.2024

News and media
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Chronik einer Katastrophe

https://reportage.wdr.de/chronik-ahrtal-hochwasser-katastrophe#vor-der-flut, accessed 04.10.2024
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Event facts and reanalysis
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Uber 180 Menschen starben bei der Flut in Pfalz und Nordr im Juli 2021. Ein
Uberblick dber den Stand des und die politi: zwei Jahre danach.
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Political statements
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Event timeline and data availability

DLR
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From web-text data to geo-risk points #
DLR
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From web-text data to geo-risk points #
DLR
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Different web-text data sources (overview)

Data derived by OpenSearch@DLR project

FOCUSED CRAWL

Crawled websites with focus
on flood and Ahrtal flooding
event related weblinks
Coarse geocoding applied
Information and parameters
set within project

Rittlinger et al., #0ssym2024, October 2024, Munich/Garching
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Complimentary data

GDELT DATA

Knowledge graph data from
01.07.2021 — 31.12.2022
Data from news websites
Topics including flood

Study area bounding box
Other examples of disaster
analysis (Owuor et al. 2020)

The GDELT Project. https://www.gdeltproject.org/about.html, last
accessed 04.10.2024

CLUEWEB DATA

* Clueweb 2022 crawled web

 Language: German

» Filtered for 235 municipality
names in Ahr valley

« For each location max. 200
websites returned

Clueweb dataset https://lemurproject.org/about.php, accessed
04.10.2024



Different web-text data sources (overview) A#y
DLR

Data derived by OpenSearch@DLR project Complimentary data
FOCUSED CRAWL GDELT DATA CLUEWEB DATA
. Crawled websites with focus  Knowledge graph data from * Clueweb 2022 crawled web
on flood and Ahrtal flooding 01.07.2021 — 31.12.2022  Language: German
event related weblinks « Data from news websites » Filtered for 235 municipality
. Coarse geocoding applied » Topics including flpod names in Ahr \(alley
- Information and parameters « Study area boundlng box * For egch location max. 200
set within project « Other examples of disaster websites returned
analysis (Owuor et al. 2020)
The GDELT Project. https://www.gdeltproject.org/about.html, last Clueweb dataset https://lemurproject.org/about.php, accessed
accessed 04.10.2024 04.10.2024

Approach:
= Plain text of websites in German

» \Websites data after July 2021
= |ocation filter of study area
» Different processing steps due to different parameter information

12 Rittlinger et al., #0ssym2024, October 2024, Munich/Garching



Method: Thematic filtering

Main topic Class Subclass Words

Synonyms Hochwasser

Uberschwemmung

Preparedness Hochwassergefahr

Naturgefahr

Starkes Gewitter
Extremwetterereigniss

Disaster/ Impact Flutkatastrophe

Starkregen

Response [zerstortes ] Haus

[Uberflutete] Keller

Tod
Vermisst

Rettungskrafte
Einsatzkrafte / Fahrzeuge

Hilfsangebote
Einsatzschwerpunkt

Recovery Reconstruction Wiederaufbau
Ubergangsunterkunft

Prevention Mitigation Hochwasserschutz
Katastrophenschutz

2 loop filtering process:

» Corase filtering: 84 words (Synonyms & Preparedness categories)
 Detailed filtering: 138 words (other categories)

Rittlinger et al., #0ossym2024, October 2024, Munich/Garching
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First results: First approach of plotting data from web-text

Focused crawl

2720 websites - 377 locations
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Clueweb

3145 websites - 830 locations
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First results: Heatmaps of spatial and thematic
Information from focused crawl web-data for 2021 Ahrtal

flood
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First results: Conclusions and Challenges A#y
DLR

 Text and information contained In data
sets differs significantly

« Temporal information is difficult to
assess in web-text data

 Web-text data and text varies due to
largely varying website types

 Better thematic filtering approach
needed: e.g. unsupervised topic
modeling

* Linking location and georisk class
correctly

Rittlinger et al., #0ssym2024, October 2024, Munich/Garching
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Upcoming work #
DLR

« Application of advanced ML/ DL methods in NLP for the thematic disaster
Information extraction, including topic modeling approaches in the coarse
filtering steps

* Improvement of the fine grained location information in combination of the
retrieved geo-risk related information

« Assessment of spatio-temporal dynamics of the disaster

« Combination of web-text derived disaster information with other geospatial
data sources such as satellite imagery to improve situational understanding

Rittlinger et al., #0ssym2024, October 2024, Munich/Garching




Any questions and discussion? #
DLR

#ossym, LRZ — Garching, Vanessa Rittlinger DLR , October 2024
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