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Multifractal Properties of Water Vapor Flux, Turbulence, and Precipitation Particles Distribution in

Organizing Process of Mesoscale Convective Systems
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Self-organization process of convective clouds plays an essential role to maintain mesoscale convective systems
which caused water-related disasters. Multifractal analyses of three-dimensional water vapor flux, turbulence
kinetic energy (TKE), and graupel were conducted to describe the characteristics on the organizing process of
convection systems. Water vapor flux approached to monofractal corresponding to increasing the convective
instability at lower atmosphere. While during heavy rainfall, strong multifractality was shown due to the develop-
ment of convection. The analysis of TKE revealed that almost constant signatures were shown in time when the
line-shaped rain band was forming and maintained. Graupel mixing ratio obtained by the volume scans of X-band
radars showed discontinuous change on the multifractality when the rainfall began to increase, suggesting that

massive graupel was widely formed by the transport of water vapor and supercooling cloud particles (135 words).
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quasi-stationary convective clusters during the
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