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Abstract

Climatological characteristics and a dynamical mechanism of marine storm genesis
(explosive cyclone) are investigated in the paper from observation statistics, transient
eddy energetics and mesoscale numerical simulation of MM53. The results show that
under the circumstance of favorable atmospheric thermodynamic background especially
over the eastern ocean of Japan during the cold seasons, via poleward transfer of eddy
heat fluxes associated with a marine storm the energy conversion from Pw on seasonal
scale to Peon transient eddy scale is a dynamic mechanism of marine storm genesis. T he
converted greater eddy potential energy, along with the secondary one made by cumulus
heating, is further transferred to eddy kinetic energy via upward motion of anomaly
warm air, hence enhancing the growth of eddy kinetic energy. Meanwhile, the
compensatory eddy potential energy also enhances the upward motion of anomaly warm
air that leads to cumulus convective activities and ensuing latent heat release. This
builds a positive feedback process and results in the rapid growth of eddy kinetic energy
and marine storm genesis- Latent heat flux from the ocean during the incipient storm
provides a potential for cumulus convective and condensation latent release during
explosive development. The results also show that marine storm occurs preferentially
over the mid— and highdatitude ocean east of 130°E during the cold seasons. The
dependence property on special locations and seasons results from the synthetic
dynamic/ thermodynamic role of atmospheric and oceanic climatological background.

Key words: Dynamical mechanism, Eddy heat transfer, Different time scales,

Energy conversion, Marine storm genesis.



