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3. Main Results

1. Motivation

➢ Regression: suffers from spectral decay, where high-frequency

energy collapse leads to the loss of peak intensity. This is

demonstrated by the PSD plot (top right), which shows regression

falling significantly below the GT.

➢ Diffusion: generates high-frequency detail but lacks physical

grounding, resulting in stochastic hallucinations that are realistic

but inconsistent with the GT.

➢ SDIR (Ours): reformulates nowcasting as a deterministic spectral

evolution. By iteratively refining the low-frequency synoptic

skeleton, our method progressively restores high-frequency details.

4. Ablation Study


