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A numerical study of the vertical transport of tracers by

cumulus convection

Kazuaki YASUNAGA, Hideji KIDA,
Takehiko SATOMURA, and Noriyuki NISHI

*Graduate School of Science, Kyoto University

Synopisis

Intense convective systems were simulated for the period 19-27 December 1992, over the
TOGA COARE Intensive Flux Array(IFA), making use of a cloud resolving model (ARPS),
in order to investigate where the boundary layer air mass was detrained from convective
systems over tropical oceans. Inert Euler tracers originating in the surface boundary layer
were used to evaluate the detrainment amounts from the convective systems.

Three peak detrainment amounts of the tracer were found around the 150 hPa, 400 hPa,
and 600 hPa levels. The 150 hPa level corresponded to the top heights of the most intense
clouds. Sensitivity tests demonstrated that detrainment peaks at the 600 hPa level were
controlled by both the stable layers around 500 hPa, which were often observed during the
simulated period, and the melting process from ice to water. Detrainment peaks around the
400 hPa level were much weaker than the others, and also influenced by the stable layers
around 500 hPa, while the melting process had no effect.

Kewords[D cumuls convection, tracer transport, tracer circulation



