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Fluvial flood hazards from tropical cyclones (TCs) are frequently the leading cause of mortality and
damages (Rezapour and Baldock, 2014). Accurately modeling TC precipitation is vital for studying
the current and future impacts of TCs. However, general circulation models at typical
resolution struggle to accurately reproduce TC rainfall, especially for the most extreme
storms (Murakami et al., 2015). Increasing horizontal resolution can improve precipitation
estimates (Roberts et al., 2020; Zhang et al., 2021), but as these methods are computationally
expensive there is a trade-off between accuracy and generating enough ensemble members to
generate sufficient high impact, low probability events. Often, downscaling models are used as a
computationally cheaper alternative.
Here, we downscale TC precipitation data from 100 km to 10 km resolution using a generative
adversarial network (GAN). Generative approaches have the potential to well reproduce the fine
spatial detail and stochastic nature of precipitation (Ravuri et al., 2021). Using observational
products for tracking (IBTrACS) and rainfall (MSWEP), we train our GAN over the historical period
1979 - 2020. We are interested in how well our model reproduces precipitation intensity and
structure with a focus on the most extreme events, where models have traditionally struggled.
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