
Early Warning

David Pastor-Escuredo, PhD 

@dpastoresc









DATA INTEGRATION and MULTI-RESOLUTION MOBILITY 



Geo-dependent event signatures

Pastor-Escuredo D. et al, D4D’13





Pastor-Escuedo D., Morales A. et al 2014
NASA-Landsat

Census Mexico

NASA-TRMM



HOTSPOT ANALYTICS



Pasos:

-Mapas de la región

-Obtener zona inundada

(Landsat)

-Definir un “baseline” de 

actividad

-Definir una métrica de las 

anomalías

-Geolocalización

Antennas as sensors



Hotspots

NETWORKS AND GRAPHS



Civil protection warning (3N)



Three months later….

RESILIENCE and REALLOCATION
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ANOMALY DETECTION



Machine Learning

for profiling mobility

PROFILES and PREDICTIVE ANALYTICS (COLLECTIVE INTELLIGENCE)



Zufiria P., Pastor-Escuredo D., Ubeda L. et al 

PlosOne (under review)





SOCIAL MEDIA PROXIES



SATELLITE DATA ANALYSIS







• Strategic Foresight - RISK

• Impact and Response

• Anticipatory Action

• Early Warning

• Enterprise Risk Management



Strategic Foresight

• Conflict, epidemics, politics, climate change, mobility, economic crisis, security
• Horizons, Risk, Alerts, Narratives, Outbreaks
• Who

– Strategic foresight analysts, social media analysts
– AI and Data Science
– Generative AI

• Where
– Social media
– Newspapers
– Newsletters
– Think tanks (ACAPS, International Crisis Group, ACLED, etc)
– Security reports
– Dataminr – UN Global Pulse
– NetBase







Preparedness



Response



Anticipatory Action



Anticipatory Action



Early Warning

• Indicators

• Predictive Analytics and Artificial Intelligence

• Decision-making

• Reporting

• Planning



Early Warning





MONITORING and NOWCASTING



FORECASTING





PROJECT PROPOSAL 1

DASHBOARD: WARNINGS AND HOTSPOTS 



DEEP LEARNING TO MODEL 

BASELINE-RESPONSE



PROJECT PROPOSAL 2

• TRAINING AND FINE-TUNING LLMs (Llama, Gemini, ChatGPT, etc)

• Social media

• News

• Dataminr

• Reports
• Contingency plans

• RISK AND IMPACT FORESIGHT better than social media monitoring

• KNOWLEDGE GRAPH to model the knowledge on risk

• INDICATORS

• STUDY IMPACT AND RESPONSE with new training data over time



THANKS!

@dpastoresc

david@lifedlab.org
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