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Study on liquid water content fluctuation in high Reynolds number turbulence for
early detection of rapidly developing clouds
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Non-uniform distributions of cloud droplets in atmospheric turbulence, i.e.,
turbulent clustering, have been analyzed based on direct numerical simulation (DNS) of turbulent
flows laden with many particles in order to clarify the clustering influence on the reflectivity in
radar cloud observations. Novel large-scale clustering has been discovered by increasing the scale
of DNS to be closer to actual atmospheric turbulence. In addition, the tessellation-based technique

to analyze particle divergence and convergence has been developed to understand the clustering
formation mechanisms. Multiscale structures of the clustering and the dynamics have been clarified
using the Fourier, wavelet, and a newly developed multiresolution techniques.
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