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Moist Convection in Jupiter’s Atmosphere simulated by two dimensional numerical
model
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The averaged structure of moist convection layer in Jupiter's atmosphere remain unclear, because it is difficult to observe th
structure under the extensive surface cloud layer by remote sensing. We developed a two-dimensional humerical model th
incorporates condensation of& and NH, and production reaction of N})$H, and examined a averaged structure of moist con-
vection layer in Jupiter’s atmosphere that established through a large number of life cycles of convective cloud elements (Jape
Geoscience Union Meeting 2007, M134-015). In our previous study, the value of radiative forcing is about 100 times larger than
that observed in Jupiter's atmosphere in order to reduce computational time to establish statistically equilibrium state. Here i
this study, we perform a numerical simulation with a realistic radiative forcing and investigate the convective motion and the
distribution of condensible species of moist convection layer in Jupiter's atmosphere.

The basic equation of the model is based on quasi-compressible system (Klemp and Wilhelmson, 1978). The cloud micro
physics is implemented by using the terrestrial warm rain bulk parameterization that is used in Nakaim&000). The
domain extends 300 km (30 bar - 0.001 bar in pressure) in the vertical direction and 512 km in the horizontal direction. The
spatial resolution is 2 km both in the horizontal and the vertical directions. The radiative transfer in Jupiter’s atmosphere is nof
explicitly solved. Instead, the model atmosphere is subject to a thermal forcing which drive the convection between 2 bar leve
and 0.1 bar level at a constant rate of -0.01 K/day. The initial vertical structure of the atmosphere used in the calculations is a
follows: the troposphere is adiabatic (temperature is 160 K at 0.6 Bar) and extends up to 200 km (0.1 bar), above which is al
isothermal layer of 100 K. The initial mixing ratio of each condensible species is homogeneous below the level where the relative
humidity reaches 75 %. In the altitudes above that level, the mixing ratio of each condensible components is reduced so that tt
relative humidity does not exceed 75 %. The abundance of condensible volatiles is taken at 1 time solar at the lower boundary.

The results show that moist convection occurs intermittently; short 'active period’, in which strong convection associated with
phase change and chemical reaction extending from the lower boundary to the tropopause develops, and long 'quiet period’, |
which weak convection around the Nidondensation level occurs, are repeated quasi-periodically. In the active period, latent
heat and reaction heat increase temperature rapidly and temperature profile follows moist adiabatic profile. In the quiet perioc
radiative cooling decreases temperature slowly to dry adiabatic profile. At the end of the quiet period, convective instability
occurs around the HD condensation level and active period starts again.

In the active period, convective motion tends to be separated atfecbindensation level and the Nidondensation level
and the NHSH reaction level don't act as a stationary dynamical boundary. i@ ahd NH,SH cloud particles are advected
above the NH condensation level. The convective motion and the distribution of clouds are similar to those obtained by our
previous study in which the cooling rate -1 K/day is used. In the quiet periods, weak convection mainly occurs between the
NH; condensation level and the tropopause, and cloud amount is smaller than that in the active period. In this period, NH
condensation level acts as a stationary dynamical boundary.
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