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Low-level circulation and its coupling with free-tropospheric variability as a mechanism of
spontaneous aggregation of moist convection

OPIHEAEA - PaiEmkih -

—IH#IE -

P R - B TS

OTomoro YANASE, Seiya NISHIZAWA, Hiroaki MIURA, Tetsuya TAKEMI, Hirofumi TOMITA

Deep convective storms often organize into large-scale systems such as mesoscale convective systems and tropical

cyclones. Since these systems are accompanied by heavy rainfalls and strong winds, it is necessary to understand

the convective organization mechanism as a physical basis for disaster prevention. Convective self-aggregation

(CSA) is a spontaneous organization mode of deep convective storms found in numerical experiments of radiative-

convective equilibrium and is considered as important for the organization of cloud at meso-a scale. In this study,

we investigated the onset mechanism of CSA by focusing on the low-level circulation responsible for horizontal

moisture transport. By proposing a new analysis method quantifying the circulation across dry and moist regions,

we found that the radiatively driven cold pool in the dry region drove the organized low-level circulation.

Furthermore, we showed that the free-tropospheric subsidence coupled with horizontal variabilities of diabatic

heating and moisture played an important role in triggering the CSA onset.
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