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Fig. 1 (a) Time-dependent heating profiles at z = 0 until 30 min used in this study. (b) Time sequence of the
heating profiles within a convective cell until 30 min in a numerical simulation with Kessler warm rain

microphysics.
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Fig. 2 Vertical velocity in experiment with the heating function characteristic of a convective cell at (a) 15 min
and (b) 30 min. The contour interval is 0.01 m s~1. The updraft field is in solid lines and the dowmdraft
field is dashed. Updrafts greater than 0.02 m s~! are heavily shaded, and downdrafts less than -0.02 m

s~! are lightly shaded.
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Fig. 3 Vertical velocity in numerical simulation with Kessler warm rain microphysics at (a) 15 min and (b) 30
min. The contour interval is 0.5 m s~!. The updraft field is in solid lines and the dowmdraft field is

—1

dashed. Updrafts greater than 1.0 m s~! are heavily shaded, and downdrafts less than -1.0 m s™" are

lightly shaded.
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Fig. 4 (a) Vertical distribution of the thermal forcing for n =1 (dashed) and n = 2 (solid). (b) Time-dependence
factor Q(t) on heating profiles in (a) until 30 min for n = 1 mode (solid) and n = 2 mode (dashed). (c)
Time-dependent heating profiles for the sum of n = 1 and n = 2 modes at x = 0.
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Fig. 5 Schamatic illustration of the gravity wave response propagating when the n = 2 mode forcing of lower-level
warming and upper-level cooling ceases at mature stage in the cycle of a convective cell.
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The Gravity Wave Response in the Troposphere
around Deep Convection

Shouichi SHIGE* and Takehiko SATOMURA*
* Graduate School of Science, Kyoto University

Synopsis

The gravity wave response of a quiescent atmosphere to a convective cell is investigated by a numerical
experiment. It is shown that a shallow mode disturbance with strong updraft at low levels, which is
expected to play an important role in the formation of the new cell, occurs around a convective cell at
mature stage. This shallow mode disturbance can be interpreted as the gravity wave propagating when
the forcing of lower-level warming and upper-level cooling ceases at the mature stage of a convective cell.
The distance between intensified updraft and the convective cell depends on the frequency and vertical
wavelength of the forc ing.

Keywords:convective cell, gravity wave, numerical experiment
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