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Numerical study on lightning frequency in a tropical cyclone
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This study investigates frequency of lightning in each stage of lifecycle of tropical cyclone (TC) using the
next generation weather and climate library called Scalable Computing for Advanced Library and
Environment (SCALE; Sato et al. 2015, Nishizawa et al. 2015). Lightning component was developed and
implemented into SCALE in this study. An idealized experiment based on an experimental setup of
Miyamoto and Takemi (2013) was conducted by SCALE coupled with lightning component. The results of
the simulation indicate that the lightning frequency is maximum before rapid intensification (RI) of TC,
which supports the report of Price et al. (2009) derived from satellite observation. The frequency of
lightning decreases after Rl and it keeps small until the TC reaches steady state. Our analyses elucidate
that the dependency of the lightning frequency upon the developing stage of TC is originated from the
type of convection dominating at each growth stage. Before the RI, the convection generated by
consuming convective available potential energy (CAPE) transport hydrometeors upward, and the charge
split and the lightning frequently occur. During the steady state, the hydrometeors are mainly transported
by the fast rotating flow in the simulated TC, which resulted in the weak charge split and small frequency
of lightning.
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