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From Linear Regression to Foundation Models



The Potential of AI+Climate+Health

• Climate change brings more extreme weather, wildfires, and shifting disease patterns 

• Understanding and mitigating health impacts is complicated – e.g. heatwaves affecting vulnerable 
people, wildfire smoke causing respiratory illnesses

• AI’s Promise: AI can analyze unprecedentedly massive multimodal data to find generalizable patterns 
and make predictions more accurately than traditional methods

• This can inform early warnings and adaptive responses (e.g. alerting hospitals of an incoming heat-
related patient surge)



Outline

1. AI’s evolution in health 

2. AI’s evolution in climate science

3. Do we even need AI for climate adaptation?

4. The convergence – new AI models to jointly tackle climate and health challenges

AI-Informed Healthy Climate Adaptation 

5. The dark side of AI and how we should deal with it

6. Reckoning with the future of technology, society, and climate 



AI in Health
Early Days

• “AI for Health” began with basic statistical models

Linear and logistic regression have been used to predict outcomes (e.g. heart disease risk from 
cholesterol)  ➟ Simple, interpretable, linear, tabular data only, non-generalizable  



AI in Health
Middle Age

• “AI for health” moved to less basic statistical models ➟ Machine Learning

Random forests etc. have been used to predict to predict patient trajectories  ➟ Simple, 
interpretable, non-linear, mostly tabular/temporal data, non-generalizable  



AI in Health
Modern Times

• “AI for health” moved from less basic statistical models to extremely large scale models ➟ Deep 
Learning

Artificial Neural Networks have been used to fully exploit EHR  ➟ Complex, less interpretable, non-
linear, multimodal data, non-generalizable    



AI in Health
Contemporary Times

• “AI for health” moved from plain deep learning to foundation models ➟ Generative AI

Health Foundation Models have been used for a wiiiiiide range of tasks ➟ Complex, non-
interpretable, non-linear, multimodal data, generalizable, huge  



AI in Climate Science
It's raining burning cats and dogs



AI in Climate
The Classical Approach

• “AI for climate” is often not AI ➟ Numerical Weather Prediction (NWP)

Physics-Based Models  ➟ Reliable, refined, model mismatch, scarce data assimilation 



AI in Climate
The GenAI approach

• “AI for climate” is based on foundation models ➟ Generative AI

Atmosphere Foundation Models  ➟ Reliable, refined, mitigate model mismatch, huge data 
ingestion, huge



The potential of AI+Climate+Health

• Climate change brings more extreme weather, wildfires, and shifting disease patterns 

• Understanding and mitigating health impacts is complicated – e.g. heatwaves affecting vulnerable 
people, wildfire smoke causing respiratory illnesses

• AI’s Promise: AI can analyze unprecedentedly massive multimodal data to find generalizable patterns 
and make predictions more accurately than traditional methods

• This can inform early warnings and adaptive responses (e.g. alerting hospitals of an incoming heat-
related patient surge)



Where we could go



Where we are



Where we are
It works extremely well!

• Is exposure to PM2.5 even below the current NAAQS associated with an increase mortality risk?

• A trillion dollar question

Clean Air Act  benefits ranging from $1.9 trillion to $3.8 trillion in 2020, and $2.5 trillion to $5.0 
trillion in 2030



Where we could go
Climate Adaptation through the Lens of Foundation Models (FMs)

• Classic approaches work well…

• … But each study requires a dedicated pipeline (target population, confounders, exposure, model fitting, limited 
ingestion of non-tabular data)  

• Foundations Model for Healthy Climate Adaptation are generalizable, thus they would:

• Be able to ingest heterogeneous, misaligned, multimodal data

• Be able to inform arbitrary adaptation strategies on known variables ➟ E.g., same FM, multiple studies in the US

• Be able to inform arbitrary adaptation strategies on unknown variables ➟ E.g., same FM, multiple studies in EU 
with different variables



Adaptation without health?

• All these efforts to suggest healthy adaptation strategies on the base of physical activity and aggregated vulnerability indices?!?!?!?

• We need Climate and Health Foundation Models to really enable AI-Informed Healthy Climate Adaptation!



The Dark Side of the Moon



The Dark Side of the Moon



Where we SHOULD goClimate Dystopia Climate UtopiaClimate UStopia

Thanks to Ruha Benjamin for inspiring these visuals



Thank You!
Claudio’s LinkedinClaudio’s X Claudio’s Website
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