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Mechanisms of deep and shallow convection in the tropical atmosphere from ERAS
and TRMM Precipitation Radar data

(OYi—Chien Chen and Hiro Masunaga

Nagoya University

The convection processes play a crucial role in maintaining the tropical large-—
scale circulation. It has not been fully understood how the tropical atmospheric
environment becomes either favorable or unfavorable for the development of
convection and hence controls the large-scale circulation. In this study,
reanalysis and satellite data are utilized together to investigate different
types of convective systems in the tropics, seeking observational evidence for
the link between tropical convection and large-scale circulation. Empirical
orthogonal functions (EOFs) are applied to carry out vertical mode
decomposition to the vertical wind field of the ERA5. EOFs are also examined
to interpret the convective dynamics in the context of the moist static energy
(MSE) budget of the tropical atmosphere. In addition, the TRMM 2A25
precipitation data and TRMM 2H25 heating data are analyzed to investigate the
diabatic heating profiles associated with the development of convective systems
for comparison with the vertical velocity profiles. Based on the GSMaP satellite
data, composite time series are constructed around precipitation peaks to
explore the development process of deep convection and shallow convection in
search of the possible tropical convection mechanism. The composite time series
of vertical velocity and latent heating demonstrated a tilting structure, which
suggests three steps of the convection process — shallow convection at the
early stage, deep convection at the mature stage, and stratiform rain at the
decaying stage. Generally, shallow convection occurs around —18h before the
convection peak and tends to mature at —6h before finally entering the decaying
stage at 6h. On the other hand, through the composite evolution of the vertical
MSE and moisture advection, the variation of the MSE transport in the convection
process can also be explored. Moreover, these properties of the composite time
series exhibit systematic regional differences. Lastly, in order to better
understand the convection process, the characteristic dependence on the
intensities of peak precipitation will be explored in the composite time series

to delineate the differences in the convective evolution between shallow



unorganized convection and deep organized systems.
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