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Maps of clouds modeled with the IPSL Titan 3D-GCM

J. Burgalat (1), P. Rannou (1), S. Lebonnois (2)
(1) Groupe de Spectrométrie Moléculaire et Atmosphérique, Univ. Reims Champagne Ardenne, France
(jeremie.burgalat@univ-reims.fr), (2) LMD, Univ. Pierre et Marie Curie, France

Abstract 2. Clouds Microphysics

A new climate model for Titan’s atmosphere has been First simulations of the new 3D-GCM was only using

developed at the IPSL. This model uses the cur- e coupled haze microphysics model of the previous
rent version of the LMDZ General Circulation Model >p_gcM. but do not account for clouds. These sim-

(GCM) dynamical core with the physics part of the |ations show some improvements concerning the tro-
2D Titan's IPSL-GCM. First simulations made at the - ,ospheric circulation essentially due to the implemen-
LMD (Laboratoire de Méteorologie Dynamique) used  t4tion of an up-to-date boundary layer scheme ([10]).
a version of the model with cqupled _haze mlcrophysms We updated the model with the clouds microphysics
only. We update the model with the implementation of ,4e| inherited from the 2D-version including the ra-
the clouds microphysics scheme inherited frome the giative transfer coupling with clouds. Currently the
previous 2D version. The model is now fully coupled - mqqe| is not optimized in term of time executions so
with clouds processes and is a full 3D extension of the \ye have to make some simplifications to run simu-
Titan IPSL-GCM ([2], [3]). Currently the modelis not |4tions in a reasonable time. First, the microphysics
optimized and is demanding in term of computational (¢jouds and haze) is calculated only in 2D (all inputs
time (approximatively 17 days of execution forone Ti- a1 z0nally averaged quantities). Then, optical con-
tan’s year simulation) and the model can not be used siants for clouds are simplified and only calculted once
with its full capacities. Therefore all the microphysics 4t the beginning of the simulation. Our scope (for

is still computed as zonal averages. Nevertheless, NeWnhow) is essentially to capture the role of the 3D cir-
simulations performed including clouds, shows some ,1ation on the average cloud and haze layer.

encouraging results. The lack of asymmetry of the
clouds coverage in the results of the 2D simulations.
seems to vanish using the new model which tends to
show that dissipation process in the 2D model was too
strong. With this new mc_)dell, we intented to get a bet- 3. First results
ter tool to understand Titan’s climate and to interpret
the large amount of data collected by the probes.
The simulations were initiated from the 2D-GCM re-
sults. We run the model for 5 Titan years. During
1. Introduction these simulations, we try to account for the surface
temperature by tuning the model with the setup pa-
rameters. Surface temperature controls the methane
. . flux at the surface which have a key role in the clouds
plenty of interesting results (e.g, [2], [3L[4],[5)- formation. Despite that the steady state is not reached

However, the recent observations of Cassini and Huy- - :
: . yet, the clouds activity seemed to show some improve-
gens probes revealed some three dimensional struc:

R . ment comparing to the 2D simulations were the clouds
tures in Titan atmosphere, like for example ethane and asvmmetry was not very well reproduced. The new
methane clouds, and wave activities (e.g., [6, 7, 8, 9]). y Y y P '

The 2D version of the GCM can not account for these _mo_del prgsent also some dlfferences_ in term of precip-
; . itation which are less important than in the 2D version.
structures. In order to improve the GCM, one impor-

tant step was to update the GCM into a 3D version In this presentation, we.W|!I_comp_are the two models
. . . and presnet the most significant improvements of the
with the same coupling than the 2D version.

3D version concerning the clouds processes.

In the last twelve years, the Titan IPSL-GCM gave



4. Perspectives

The first simulations including clouds microphysics
are encouraring. It already show some improvements
in term of clouds coverage despite the fact that the mi-
crophysics scheme is still in 2-dimensions. The model
is already prepared to produce full 3-dimensionnal
simulations (including all the microphysics calcula-
tions in 3D), but we need to improve the time exe-
cutions of the model. Two major update are being
prepared. The first one concerns the parallelization of
the model. The second deals with the use of moments
to represents tracers in the model. These two updates
should significantly improve the time execution and al-
low the model to run with its full capacities. Then the
model results should be compared to the observations
in order to improve the model and give interpretations
of the observations.
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