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~500 BSc & MSc & 21 PhD

study programmes

The GUILD of European Research-

Intensive Universities

https://www.the-guild.eu/members/

Central European Leuven Strategic Alliance 

(CELSA): http://celsalliance.eu/
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universities and 6 global partners

https://eutopia-university.eu/

UTRECHT Network

http://www.utrecht-network.org/
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UNESCO Chair on Water-related Disaster Risk Reduction
@ University of Ljubljana

UNESCO Chair is cooperating/active

Since 2016

Several decades of experiences in field

applied hydrology and modelling

Chair on Hydrology and Hydraulic Engineering

https://www.en.fgg.uni-lj.si/departments-and-chairs/chair-of-hydrology-and-

hydraulic-engineering/

Laboratory on Aggregates Research Institute on Geo- and Hydro Threats (RIGHT)

All information: www.unesco-floods.eu Supporting Slovenian National Committee on IHP UNESCO - https://www.ncihp.si/

Master program Flood Risk Management

https://www.floodriskmaster.org/

Since 2011

World Centre of Excellence in Landslide Risk Reduction

https://www.landslides.org/ipl-info/world-centre-of-

excellence/

IPL-KLC Global Promotion Committee

https://www.landslides.org/ipl-info/ipl-klc-

global-promotion-committee/

International Consortium on Landslides

Global Promotion of Understanding and Reducing LDR

https://www.landslides.org/
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SOCIAL NETWORKS & MEDIA POSTS vs. EXTREME WEATHER EVENTS - I

www.consensus.app

The question read as follows:

How can we use information from social networks and media posts to identify
extreme weather events?

An analysis of 10 relevant scientific papers (studies) suggests that social
networks and media posts can be used to identify extreme weather events
through techniques like machine learning classifiers, event detection, social
sensing, and visual analytics.

http://www.conensus.app/


Introduction

The use of social networks and media posts to identify extreme weather events has become 
increasingly important due to the real-time and widespread nature of social media platforms. 
Researchers have explored various methodologies to leverage this data for early detection, 
situational awareness, and response to extreme weather scenarios.

Key Insights

❑ Event Detection and Information Extraction:

• Automated services can detect weather events and extract relevant information from 
social media to complement meteorological models and enhance situational awareness.

• Machine learning classifiers and neural networks can classify and analyze social media 
posts to identify weather-related events and their impacts.

❑ Location and Sentiment Analysis:

• Social media posts can be analyzed to detect and locate extreme weather events, with a 
significant portion of relevant tweets providing location data.

• Sentiment analysis of social media posts reveals changes in public sentiment before, 
during, and after weather events, providing insights into the social impact of 
these events.



❑ Visualization and Exploration:

• Visual analytics pipelines can be used to classify, locate, and visualize extreme weather events 
from social media data, aiding in real-time monitoring and exploration of these events.

• Tools like the DISIT-Twitter Vigilance Platform help manage and visualize Twitter data to 
monitor severe weather events.

❑ Predictive Models and Reinforcement Learning:

• Predictive models using convolutional neural networks and reinforcement learning 
techniques can forecast critical weather events with high precision by analyzing social 
media data.

• Spatio-temporal multiplex networks integrating social media data with weather and 
geographic information improve the accuracy of predicting weather-related power outages.

❑ Challenges and Limitations:

• While social media is useful for disseminating information, it may not fully capture the 
economic and political impacts of extreme weather events.

• The unstructured nature of social media data poses challenges for traditional topic discovery 
techniques, necessitating the use of metadata and feature-based clustering for better 
event detection.



Conclusion

❑ Social media platforms, particularly Twitter, provide valuable real-time data that can be used 
to detect, locate, and analyze extreme weather events. 

❑ By employing machine learning, sentiment analysis, and visualization tools, researchers can 
enhance situational awareness and improve predictive models for weather-related 
emergencies. 

❑ However, challenges remain in fully capturing the broader impacts of these events and 
managing the unstructured nature of social media data.



SOCIAL NETWORKS & MEDIA POSTS vs. EXTREME WEATHER EVENTS - II

www.consensus.app

The question read as follows:

Can social media data predict extreme weather events?

An analysis of ~10 relevant scientific papers (studies) suggests that social
media data, particularly from Twitter (now X), can predict extreme weather
events with high precision, support early detection, and enhance situational
awareness and real-time monitoring.

http://www.conensus.app/


Introduction

The potential of social networks and media news to predict extreme weather events has garnered 
significant interest in recent years. Researchers have explored various methodologies to leverage 
the vast amount of data generated on social media platforms to enhance the prediction and 
response to such events.

Key Insights

❑ Predictability of Extreme Events in Social Media:

• Social media platforms can predict extreme events with high precision by analyzing the 
early stages of user engagement and collective behavior patterns.

❑ Information Dissemination and Anomaly Detection:

• Social networks, particularly Twitter, can be used to identify and predict extreme weather 
scenarios by aggregating and analyzing user-generated content and applying machine 
learning techniques.

❑ Early Detection and Situational Awareness:

• Automated services that combine weather forecasts with social media data can detect 
emergency events early and provide valuable qualitative feedback for meteorological 
models and situational awareness.



❑ Real-Time Data Mining for Disaster Prediction:

• Real-time data mining from social networks like Twitter can predict the path of disasters 
such as tornadoes, providing timely warnings and enhancing disaster response.

❑ Power Outage Prediction:

• Integrating social media data with weather, geographic, and grid topology information 
improves the accuracy of predicting weather-related power outages, demonstrating the 
utility of social media in enhancing predictive models.

❑ Behavioral Analysis in Disaster Response:

• Analyzing social media behavior during disasters, such as floods and heat waves, using 
machine learning classifiers can provide valuable insights into public response and 
improve disaster management strategies.

Conclusion

Social networks and media news have shown significant potential in predicting extreme weather 
events. By leveraging user-generated content and applying advanced analytical techniques, 
researchers can enhance early detection, situational awareness, and response to such events. 
Integrating social media data with traditional meteorological and geographic information 
further improves the accuracy and reliability of these predictions, making social media a valuable 
tool in disaster management and emergency response.



Flood incidents of early 2023 in Portugal from historical news data to retrieve specific news articles
(left); and exploring the different phases of a related event from the published news about it (right)

The evolution of flood events in Hagen, Germany (on the right), the mentioned name entities
extracted from the news on the impact of the event (in the centre), and the comparison between the
maximum specific discharge and the published news articles during the same time period.



Research Question

The research explores the potential of NLP-based methodologies and algorithms to address the 

following:

I. Can we capture in the information extracted from the news media, new previously unidentified aspects of

an extreme water event that can complement classical hydro-meteorological methods?

II. Are we able to measure aspects of an extreme weather event that are harder to measure through classical

methods, and learn from the past events?

III. Can we estimate the magnitude of an event (i.e., return period) from the news and provide information on

the spatial extension of the event, extracted location and/or magnitude?

Key Insights:
❑ News can capture the dynamics of the extreme hazards such as floods relatively well, even in the case of an

event with smaller spatial extent

❑ Capturing the drought dynamics is more complex and news articles are generally not able to capture the

drought dynamic

Conclusions:

From news articles we can: (i) extract information directly from the text, using a machine learning-based

methodology that allows for name entity recognition, and can also deal with disambiguation; and

(ii) estimate parameters (e.g., extension of the damage caused by an extreme event) having enough data in

the collected articles about the same event to ensure a certain hypothesis.



THE WAY FORWARD (Message to be taken)

1. More studies are needed on the interactions between media/social news and extreme
weather events (for a variety of events) for identification & prediction. Such studies can
be complemented by post-event surveys.

2. Real-time applications are welcome in the field of DRR on using media (web) news for
preparedness (early detection & warning) & for emergency response (rescue &
evacuation & relief).

3. Challenge 1: How to improve the quality of harvesting social networks and media news
data with regard to the extreme weather events‘ temporal & space resolution & attribute
characteristics using AI tools.

4. Challenge 2: How to use such data as feedbacks to meteorological & hydrological models
and as a support to emergency and rescue units?

5. Challenge 3: How to use such media (web) data for development of drill scenarios for Civil
Protection and Disaster Relief units?


