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Development of a novel numerical model for cloud microphysics resolving cloud
simulations
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We developed a particle-based cloud model for meter- to
submeter-scale-resolution simulations of warm clouds. The time-to-solution of the developed model is
shorter than that with a bin method and even comparable to that with a bulk method. In addition to
high-level optimizations on the supercomputer "Fugaku®, our model incorporates a novel sampling

method using optimal transport to estimate a parameter that controls the interaction between
microphysics and turbulence, and a more accurate particle advection scheme to improve the spatial
uniformity of the super-droplet number density. Finally, we demonstrated that our model supports
numerical experiments with 2 m resolution, which may fill the gap between direct numerical
simulations and large-eddy simulations.
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