R009-P24 215 Poster BERS: 118 38

SEREIIED 2 ToTEUEEER

# 2 A (10, AZ10 B =B [2]; /v 1 (3], WS (AT [4]; AT I [S]; AR £EST [6]
[1] ISAS/JAXA; [2] JAXA FHIFFARIFERT, [3] ALK « Bl « 574, [4] JUK -+ B - H12&; [S] JAXA FHIBIZERIZERT, [6]
K- B - Hhek

Venusian gravity waves simulated by a two dimensional numerical model
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Recently, gravity waves are often observed by a lot of optical and radio occultation measurements in the Venusian atmospher
For example, wavy structure having the horizontal wavelength of 60-150 km is observed at the cloud top altitude by UV cameras
However, these optical measurements can observe the atmosphere at the specific altitude, then it is difficult to investigate the ve
tical propagation characteristic and estimate the momentum flux. On the other hand, the vertical distribution of the temperatur
fluctuation associated with the wave is obtained from 65 to 90 km altitudes by radio occultation measurements, and its vertica
wavenumber spectrum shows that the wave having the vertical wavelength of 5-10 km is predominant. However, small scal
gravity waves cannot be detected because of its long distance averaging in the horizontal direction. In addition, horizontal wave
length and phase speed cannot be calculated. Therefore, it is difficult to investigate how gravity waves influence the atmospher
dynamics in the Venusian atmosphere only by observational studies.

In this study, we perform a two-dimensional numerical simulation of the gravity waves, which are generated by the convection
in the Venusian cloud layer, to investigate the wave propagation characteristic and calculate the phase speed and accelerat
rate. There are some theoretical studies which investigate how gravity waves influence the atmospheric dynamics in the Venusi:
atmosphere, but they include the empirical wave spectrum based on the observations in the Earth’s atmospheric in these mode
Imamura et al. (2014) has already investigated theoretically the behavior of the convection in the Venusian atmosphere, but the
do not study the characteristic of the waves above 60 km altitude. Therefore, our study is the first one which includes both the
generation and propagation of the gravity waves.

We use the semi-compression equations (Klemp and Wilhelmson 1978). The horizontal domain is 0-500 km, and the vertica
one is corresponding to 35-135 km in the Venus atmosphere. Top and bottom boundary conditions are that there are no stre:
vertical flow and potential temperature fluxes. Side ones are periodic. To prevent the wave reflection, sponge layer is put fron
35-40 km altitudes and 100-135 km ones. Initial vertical temperature profiles is that in the radiative-convective equilibrium
temperature based on Ikeda et al. (2010), which has a neutral stable layer from 48 to 54 km altitudes and stable ones above a
below it. Vertical distribution of the net heating rate is based on Ikeda et al. (2010). It is horizontally uniform and does not
change temporally. The atmosphere is rest in the initial stage, and the artificial damping is given to the wavenubmer 0 componel
to prevent generating the mean flow. We give the potential temperature perturbation with the maximum amplitude of 1 K at 50
km altitude randomly to drive the convection and run the calculation for 15 Earth days.

We examined the dependence of the calculation results on the vertical resolution and numerical viscosity by calculating the
horizontal spectral densities. Horizontal resolution is fixed to 200 m, and vertical one is set to 16, 32 and 62 m. Numerical
viscosity is set to 1x10%, 3x107%, 1x1073, 3x1073, 1x1072. As a result, there are little differences of the spectral densities
in the case of vertical resolutioi32 m and numerical viscosity3.0x10-3. Furthermore, we referred to the modeled zonal
wavenumber spectrum of the gravity waves constructed in the Earth’s meteorology and concluded that the optimal case is vertic
resolution = 32 m and numerical viscosity = 1.0x20
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