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HAZARD DOCUMENTATION 

Geo-hydrological hazards: flood, landslide, flash flood

→ Incidence changing globally: anthropogenic influences

→ Datasets: deepen understanding of hazard and impact

→ Global datasets contain data gaps, undermine interpretation

→ EM-DAT: reference disaster dataset with entry criteria (Delforge et al., 2025)

INTRODUCTION
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CAN TEXT MINING OF NEWS ARTICLES IMPROVE THE GLOBAL 
DOCUMENTATION OF GEO-HYDROLOGICAL HAZARDS?
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CAN TEXT MINING OF NEWS ARTICLES IMPROVE THE GLOBAL 
DOCUMENTATION OF GEO-HYDROLOGICAL HAZARDS?

TEXT MINING: INFORMATION EXTRACTION FROM TEXT USING NATURAL 
LANGUAGE PROCESSING TECHNIQUES SUCH AS LANGUAGE MODELS
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CAN TEXT MINING OF NEWS ARTICLES IMPROVE THE GLOBAL 
DOCUMENTATION OF GEO-HYDROLOGICAL HAZARDS?

Rarely applied at the global scale

TEXT MINING: INFORMATION EXTRACTION FROM TEXT USING NATURAL 
LANGUAGE PROCESSING TECHNIQUES SUCH AS LANGUAGE MODELS



TEXT MINING FOR NATURAL HAZARD INFORMATION

Processing paragraphs of news articles using language models

- Translation: 58 languages

- Filtering and classifying of natural hazard related text

- Information extraction: location, timing and impact

- Fine-tuned encoder models from HuggingFace (open-source): DistilBERT, DeBERTa, RoBERTa, BART 

Events: clustered paragraphs that occur on the same location over the same period

Text source: GDELT dataset, keyword-based extraction of online news articles

- 6 366 905 articles (2017-2024), comprising 98 001 284 paragraphs 

METHODOLOGY
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2017-2024
EM-DAT: 1 089 flood disasters
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2017-2024
EM-DAT: 1 089 flood disasters
HazMiner: 21 411 flood hazard events
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2017-2024
EM-DAT: 169 landslide disasters
HazMiner: ?
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2017-2024
EM-DAT: 169 landslide disasters
HazMiner: 7 659 landslide hazard events
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Landslide susceptibility from: Stanley, T. and Kirschbaum, D. B.: A heuristic approach to global landslide susceptibility mapping, Nat Hazards, 87, 145–164, https://doi.org/10.1007/s11069-017-2757-y, 2017.

2017-2024
EM-DAT: 169 landslide disasters
HazMiner: 7 659 landslide hazard events

https://doi.org/10.1007/s11069-017-2757-y
https://doi.org/10.1007/s11069-017-2757-y
https://doi.org/10.1007/s11069-017-2757-y
https://doi.org/10.1007/s11069-017-2757-y
https://doi.org/10.1007/s11069-017-2757-y
https://doi.org/10.1007/s11069-017-2757-y
https://doi.org/10.1007/s11069-017-2757-y
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2017-2024
EM-DAT: 268 flash flood disasters
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2017-2024
EM-DAT: 268 flash flood disasters
HazMiner: 3 606 flash flood hazard events



EXAMPLE 

Known biases in HazMiner

- Language bias

- Hazard bias

- Translation bias

- Source bias

- Systemic bias

BIASES
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EXAMPLE 

Known biases in HazMiner

- Language bias

- Reduced: 58 languages

- Hazard bias

- Translation bias

- Source bias

- Systemic bias

BIASES
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English vs multilingual

30% increase in events 
due to multilingual 
approach

Example: 88% of 

events would be missed
in Germany when using 
only English text
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EXAMPLE 

Known biases in HazMiner

- Language bias

- Still present

BIASES
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DETAILED REGIONAL DOCUMENTATION

HAZMINER PARAGRAPHS: CENTRAL/WESTERN EUROPE 2021 FLOOD

18

EM-DAT: 7 events

- one per country
- 54 locations
- From 12/07/2021 

until 18/07/2021

- Austria: 6 locations 

- Belgium: 6 locations
- Switzerland: 5 locations

- Germany: 16 locations 

- France: 11 locations
- Luxemburg: 8 locations

- The Netherlands: 2 locations

HazMiner: 1 event, 31 922 paragraphs



Text mining improves global documentation of geo-
hydrological hazards

- More detailed and complete interpretation of natural hazards

- Biases and limitations are still present

- HazMiner = complementary and versatile observation system

CONCLUSION

19

Contact: bram.rene.a.valkenborg@vub.be

LinkedIn: Bram Valkenborg

https://doi.org/10.5194/egusphere-2026-722

mailto:bram.rene.a.valkenborg@vub.be


EXTRA SLIDES

Bibliography
Delforge, D., Wathelet, V., Below, R., Sofia, C. L., Tonnelier, M., Van Loenhout, J. A. F., and Speybroeck, N.: 

EM-DAT: the Emergency Events Database, International Journal of Disaster Risk Reduction, 124, 105509, 
https://doi.org/10.1016/j.ijdrr.2025.105509, 2025.

Stanley, T. and Kirschbaum, D. B.: A heuristic approach to global landslide susceptibility mapping, 
Nat Hazards, 87, 145–164, https://doi.org/10.1007/s11069-017-2757-y, 2017.

https://doi.org/10.1016/j.ijdrr.2025.105509
https://doi.org/10.1007/s11069-017-2757-y
https://doi.org/10.1007/s11069-017-2757-y
https://doi.org/10.1007/s11069-017-2757-y
https://doi.org/10.1007/s11069-017-2757-y
https://doi.org/10.1007/s11069-017-2757-y
https://doi.org/10.1007/s11069-017-2757-y
https://doi.org/10.1007/s11069-017-2757-y


21

Hurricane Ian
- September 2022
- Caribbean and USA

GOES-16 from 

Google Earth Engine



OTHER 

Known biases in HazMiner

- Language bias

- Hazard bias

- Different media coverage

- Translation bias

- Different terminology

- Source bias

- Systemic bias

BIASES
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OTHER 

Known biases in HazMiner

- Language bias

- Hazard bias

- Translation bias

- Source bias

- Strong relationship with the GDELT dataset: USA and Europe

- Systemic bias

- Biases resulting from preferential media coverage

BIASES
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