Geophysical Research Abstracts,
Vol. 10, EGU2008-A-03909, 2008
SRef-ID: 1607-7962/gra/EGU2008-A-03909
EGU General Assembly 2008
© Author(s) 2008

Modelling Venus’ atmospheric mean meridional
circulation: sensitivity to radiative transfer scheme and
to specific heat
S. Lebonnois (1), F. Hourdin (1), A. Crespin (1), V. Eymet (2), R. Fournier (2), J.-L.
Dufresne (1)
(1) Laboratoire de Meteorologie Dynamique/IPSL, Jussieu, Paris, France, (2) LAPLACE,
UPS, Toulouse, France

A convective zone located between roughly 50-55 km altitude, in the middle cloud
region, has been observed in Venus’ atmosphere by Pioneer Venus and Vega 2 probes.
Below this zone, the vertical profile of temperature in Venus’ troposphere is close to
neutral stability. Since the wind field is closely coupled to the temperature field, this
points out the link that exists between the specific heat values, defining the adiabatic
temperature lapse rate, and the circulation. Based on a general circulation model of
the Venus’ atmosphere developed by our team, this work illustrates the sensitivity of
the mean meridional circulation to the radiative transfer scheme, and to the choice of
specific heat values. For radiative transfer, models of Venus’ atmosphere have been using either a simple solar forcing with newtonian cooling, or a more complex scheme
computing self-consistently the temperature profile and the cooling rates. The corresponding mean meridional circulations are compared and discussed. Though these
general circulation models often take into account a constant value for the specific heat
– which is necessary for the usual definition of potential temperature –, this variable is
strongly varying with temperature in Venus’ atmosphere, by more than 40% from the
upper cloud region down to the surface. We have recently modified our general circulation model in order to take this dependency into account, using a new definition of
potential temperature. The impact of this modification on the modelled circulation is
discussed.

