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The mesoscale convective system (MCS) life cycle : building block or prototype for larger-scale tropical waves ?

Par Brian Mapes, University of Miami - RSMAS

The characteristic mesoscale evolution of tropical convection, viewed in Doppler adar divergence data, tilts upward with time:Before peak rainrate, convective clouds develop upward, with a distinct cumulus congestus stage.  During and after rainfall, downdrafts develop at low levels, while precipitating stratiform anvilclouds linger in the upper troposphere. Delays inherent in cumulusdynamics and microphysics may set the minimum lifetime (hours).In larger-scale data, a similar tilted structure is also seen,  indicatingthe passage of large-scale convectively coupled tropical waves.Simple aliasing of the MCS life cycle as a "building block" cannotexplain these observations. Instead, I suggest that the MCS is betterviewed as a small analogue or prototype of larger-scale waves.In this view, explaining MCSs becomes more complicated, requiring gravity waves in addition to cumulus motions, anvil microphysics, and rainy downdrafts. However, such an understanding could have direct relevance to larger-scale waves, which are poorly simulated in most global models.
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