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A Numerical Study of a Mid—Latitude Deep Convection Case;
Influence of the Upper Tropospheric Stratification and Wind Shear

Chen Zeyu, LuDaren and Liu Jinli
Unatituie of Atmospheric Physics, Chinese Aq ddemy of Scicnces, Beijing  100029)

Abstract The results ol a numerical simulation study based on a mid—latitude deep convection case
are presented in Lhis paper. A 3-dimensional linite—difference non—hydrostatic compressible atmos-
phefic model integrated with the semi-Lagrangian semi—implicit scheme and in cluding a delailed
cloud—microphysics scheme was utilized to implement the simulations. The simulated storm fitted the
weather radar detection. Further investigation of the model output revealed that the baroclinic disturb-
ances in the upper troposphere played un essential role in the development of a mid—latitude deep con-
vection. For example, the cald advection in the upper troposphere resulted in a layer with much weaker
static stability, Le., the lapse rate was —8 K km ' in the range from 12 km ta 14 km. Further, this
stratification maintained the convection devefoped from below, and resulted in u upper trapospheric
convection. 11 was also revealed Lhat the shear status in the range from (he upper troposphere to above
the tropopause, and the buoyancy forcing associated to the tropopause penctration of the upwelling
above the storm navigated the horizontal movement of the deep convection,
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