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Figure S1. Sensitivity test of track density Similar to Figure 7, track density is computed

as the accumulated number of tropical cyclone passes into each 0.75 × 0.75 grid box, normalized

by the maximum grid value of the basin, and smoothed using a Gaussian low-pass filter. The

four panels show track density from (a) observations, (b) TC-GEN initiated with hourly data,

(c) storms simulated by PepC, and (d) TC-GEN initiated with monthly data. In comparison

with Figure 7, we resample the genesis locations based on the spatial distribution of historical

genesis to ensure a fair comparison between TC-GEN simulated storms and observations. We

demonstrate that, following the resampling, the simulated tracks effectively capture the hotspots

in the main development region, the southeast US coast, and the Gulf of Mexico.
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Figure S2. Robustness with alternative reanalysis data We assess the suitability of

TC-GEN by initiating it with an alternative reanalysis dataset, the NCEP GFS. Through the

simulation of two historical tropical cyclones (a) 2021240N13313 and (b) 2021256N21265, repre-

senting storms originating in the Gulf of Mexico and the main development region, respectively,

we observe unsatisfactory performance. This is likely due to the well-known domain gap problem

in deep learning.
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