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Multifractal Analysis of Three Dimensional Rainrate Structure

in Linear Mesoscale Convective Systems
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Linear Mesoscale Convective Systems have often occurred and caused severe disasters in Japan. Characterizing
spatio-temporal features of the self-organization of convection systems is one of the significant problems in the
prediction and prevention of heavy rainfall disasters. The three-dimensional rainrate dataset during the Northern
Kyushu heavy rainfall event in July 2017 was obtained from X-band radar observation to conduct multifractal
analysis. Generalized dimension (Dq) spectrums which indicate the degree of spatial bias for the value of
rainrate showed multifractal distribution in the developing stage of rainfall systems. While in the quasi-stationary
stage, Dq spectrums show that the strong rainfall area has a distribution close to monofractal. It suggests that

stationary convection systems are represented as a spatial homogeneous structure in terms of rainrate and are

closely connected with cloud physics such as cold rain process and water vapor flux (139 words).
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