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Motivation
Existing ML models for high-dimensional 
spatiotemporal forecasting tend to be:

● Deterministic → blurry, unrealistic 
long-range forecasts

ClimaX: A foundation model for weather and climate,         
Nguyen et al., ICML 23, https://arxiv.org/abs/2301.10343
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Existing ML models for high-dimensional 
spatiotemporal forecasting tend to be:

● Deterministic → blurry, unrealistic 
long-range forecasts

● Autoregressive → Inference differs 
from training, errors accumulate, and 
rollouts become long-term unstable

Spherical Fourier Neural Operators: Learning stable dynamics on the sphere,                
Bonev et al., ICML 23, https://arxiv.org/abs/2306.03838

Motivation
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Motivation: Diffusion models are mostly 
designed for static data
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Key idea:  Replace the forward & reverse processes 
with temporal interpolation & forecasting
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Forecasting with DYffusion at inference time
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Forecasting with DYffusion at inference time
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Methods: Training
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Methods: Sampling
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Results: Competitive probabilistic rollouts 
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Results: Temporal super-resolution (8x)

11



Summary
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● First study on diffusion models for spatiotemporal forecasting

● Novel adaptation of diffusion models to ensemble-based probabilistic forecasting

● Effective training approach for multi-step and long-range forecasting 
with low memory needs

● Competitive performance on probabilistic evaluations for forecasting complex 
dynamics in sea surface temperatures, Navier-Stokes flows, and spring mesh systems

+ more details, results and extensive ablations in our paper!



Thanks for listening!
Feel free to reach out :)

https://github.com/Rose-STL-Lab/dyffusion

@salvaRC7sruhlingcachay@ucsd.edu
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