
Summary

AI Revolutionizes Climate Simulation and Prediction
In a recent NVIDIA AI Podcast, host Noah Kravitz spoke with Mike Pritchard, NVIDIA's Director of
Climate Simulation Research, about how AI is transforming climate science. Pritchard traced his
journey from astrophysics student to climate modeler-sparked by witnessing sea-level impacts in
Bangladesh-and described the core challenges of climate simulation: capturing cloud physics, ice
sheets, and ocean dynamics over centuries using computationally intensive methods.
Traditionally, climate models solve physical equations on coarse global meshes and run for
hundreds of years and ensemble scenarios, but they can't explicitly resolve storms or cloud
processes at fine scales. Beginning around 2017, Pritchard and colleagues began embedding AI
"emulators" into physics models to learn subgrid processes, achieving 20x-100x speedups. More
recently, full AI weather and climate emulators have emerged-treating forecasting as
video-prediction problems with dozens of atmospheric variables-and generative AI tools like CorDiff
now perform multivariate super-resolution to turn blurry predictions into high-fidelity, kilometer-scale
fields.
These AI advances aren't just academic. Rapid, trustworthy emulators enable massive ensembles
of counterfactual extremes-thousands of heatwave or hurricane scenarios-to study rare, high-impact
events that observations alone can't sample. Insurers and planners can now generate their own
probabilistic forecasts on demand. Interactive tools like "Climate in a Bottle" let users specify simple
boundary conditions (time of year, ocean temperature) or even steer outputs toward events of
interest, democratizing access to synthetic climate data and paving the way for AI-powered digital
twins of the Earth system and critical infrastructure.
Looking ahead, Pritchard highlights the next frontier: full-scope ocean emulators coupled with
atmosphere models, unifying state estimation and long-term projection. While limited decades of
satellite records still constrain pure observation-driven AI, hybrid approaches and synthetic
pre-training help bridge gaps. He urges continued investment in sustained Earth observations,
invites ML researchers to tackle open benchmarks, and points listeners to NVIDIA's Earth2 initiative
for open-source tools and recipes. As AI reshapes the speed, resolution, and interactivity of climate
modeling, it offers both optimism and powerful new ways to understand and adapt to a warming
world.


