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Objective
TRACING ONLINE FLOOD
CONVERSATIONS Identify geo-social media users’ responses to heavy rainfall and
— subsequent flooding events in a transboundary river basin context.

Research questions

1. Which topics emerge before, during, and after a flood disaster?

2. Which differences can be observed across upstream and
downstream areas?

UNIVERSITAT
SALZBURG
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TRACING ONLINE FLOOD
CONVERSATIONS

Twitter/X database

* Geotweet Archive (< 2022)

e 7July—27July 2021 period

* 14.000+ Geolocated Tweets =
Text information (max. 140 characters) + XY coordinates

* 3-4% of all Tweets

UNIVERSITAT
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THE 2021 FLOOD IN

WESTERN EUROPE

Semantic classification of Tweets using LLM

Step 1: Data translation
Tweets (FR, NL, DE) translated to English (Google
Translate API) for consistency.

Step 2: Disaster classification
Twitter-XLM-RoBERTa model categorizes tweets as
‘Related’ or ‘Unrelated’ (Hanny et al. 2024).

Step 3: Topic modelling (BERTopic)

Converts tweets into embeddings (BERT), reduces to 5D
(UMAP), clusters (K-Means). Identifies key words per
topic (TF-IDF weighting).

Step 4: Topic stability analysis
BERTopic ran 20 times to cope with randomness; 17%
similarity threshold ensured stable topics.

Step 5: Identifying key topics
Extracted 30 topics, refined to 19 flood-related; 11 key
topics selected/aggregated.

14.425 geolocated
tweets

A

7.223
disaster-related
tweets

A 4

30 topics

A

19 flood-related
topics

|

11 relevant topics




TRACING ONLINE FLOOD
CONVERSATIONS

Topics like heavy rain
and damages peaked
during the precipitation
peak

Topics like volunteering
or mourning victims
emerged after the
precipitation peak

Topic emergence over time

—
=
=
=

Jul. 21

Jul. 25

Jul. 26

Jul. 27

100

INoY/WW

Topics
Heavy Rain
| Roads Blocked
. Meuse Flood
. Rhine Flood
. Damages
B et to victims
. Velunteering and Donations
Compassion
. Mouming Victims
. German Politics

B cimate crisis



TRACING ONLINE FLOOD
CONVERSATIONS

The number of days a topic
dominates conversations
vary from 2 to 10 days.

Some topics are basin-
specific, others are
dispersed across the study
area.

Dominant topics (N days)

Rhine Flood Damages Help to Victims

®OF

2 $ 8 10 1 2 2 2 3 1



TRACING ONLINE FLOOD
CONVERSATIONS

The number of days a topic
dominates conversations
vary from 2 to 10 days.

Some topics are basin-
specific, others are
dispersed across the study
area.

Dominant topics (N days)

National Victim's Day

1 2 3 4 5 6

N/A

10



TRACING ONLINE FLOOD
CONVERSATIONS

Spatial patterns of dominant topic

VIVI
@ViviMeeriQ9

Floods and it rainsonand on = =

Tweets reporting heavy
precipitations were
dominant in the upper
part of the river basins

juire le post

2:55 AM - 14 juil. 2021 depuis Hagen, Deutschland

Q1 0 Q A

>

Heavy Rain

1 2 3 days
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TRACING ONLINE FLOOD o
CONVERSATIONS @ e

Ma maison complétement inondée, je ne sais méme pas y accéder. Je
suis dévasté! #Liege je devais étre dans I'avion ce matin pour Lomé. Au
lieu d'étre dans les airs, je suis sous |'eau. Liege se relévera plus belle et
plus forte. #UnderWater #Liege #Urgences

Spatial patterns of dominant topic

Tweets describing the Meuse
floods clustered along the
most impacted rivers, but
lasted longer in downstream
areas (> 10 days)

0:08/0:44 a) & 7
Meuse Flood

6:34 PM - 15 juil. 2021 depuis Herstal, Belgique

Qs 0s Qi K

[>

2 5 8 10 days
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TRACING ONLINE FLOOD
CONVERSATIONS

Tweets describing the Meuse
floods clustered along the
most impacted rivers, but
lasted longer in downstream
areas (> 10 days)

Spatial patterns of dominant topic

Meuse Flood

10 days

r Rob Hoenen (a virus called humanity) %

<

Aanlegsteiger veerpont aan de @gemeenteEM

en het ergste hoogwater moet nog komen ...

@ © ) sr00n
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TRACING ONLINE FLOOD
CONVERSATIONS € Vonnies

Difficult to sleep tonight, thinking of all those affected by the ongoing
across Northern Europe, occurring just a few days after those in
Russia, China, USA...what else will it take, to let us accelerate our path

Spatial patterns of dominant topic

towards

Floods triggered
discussion on climate
change across all river
basins but mainlyin
urban areas

Climate Crisis

1 2 3 4 days

14



TRACING ONLINE FLOOD
CONVERSATIONS

Implications for disaster response & recovery

v Support transboundary flood risk management
v’ Issue early warnings: heavy rainfalls, road traffic issues.

v" Disaster response recovery: locate victims and damages,
coordinate relief efforts and volunteering initiatives.

v Reconstruction: identify public concerns on disaster causes
and (mis-)management practices.

15
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