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The representation of boundary layer clouds during marine Cold-Air Outbreaks (CAO) remains a
great challenge for weather prediction models. Recent studies have shown that the representation
of the transition from stratocumulus clouds to convective cumulus open cells largely depends on
microphysical and precipitation processes, while Abel et al. (2017) further suggested that
Secondary Ice Processes (SIP) may play a crucial role in the evolution of the cloud fields. In this
study we use the Weather Research Forecasting model to investigate the impact of the most well-
known SIP mechanisms (rime-splintering or Hallet-Mossop, mechanical break-up upon collisions
between ice particles and drop-shattering) on a CAO case observed north of UK in 2013. While
Hallet-Mossop is the only SIP process extensively implemented in atmospheric models, our results
indicate that collisional break-up is also important in these conditions.
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