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Introduction
The atmosphere of Titan is interesting by many aspects,
it has the thickest atmosphere for a moon in the solar sys-
tem, an atmosphere in superrotation in the stratosphere, an
hemispheric asymmetry of temperature and an haze feed-
back of haze distribution on circulation between many oth-
ers. There is another feature by which the atmosphere of
Titan is unique, a strong decrease of the zonal wind be-
tween 60 and 100 km none as the zonal wind collapse [1].
This decrease happens in a transition region between strato-
spheric and tropospheric meridional cells. Global Circula-
tion Models (GCM) are powerful tools to study atmospheric
circulation that are able to reproduce a realistic atmospheric
circulation with superrotation [2,3,4] but fail to reproduce
a realistic zonal wind collapse with a decrease of only a few
meters per second.
We propose here to study this wind structure using turbu-
lent resolving model.

LMD GCM mean zonal wind (m/s) with stream function
as contour (109 kg/s)

Model description

To study the turbulence in the zonal wind collapse
region we use WRF non-hydrostatic dynamical in
Large-Eddy Simulations (LES) [5]. The timescale
of the resolved turbulence is significantly smaller
than the radiative timescale, comparable to one
Titan year at this altitude [6], no radiative pro-
cesses are taking into account. The model is ini-
tialized using pressure, temperature and win verti-
cal profile from Huygens probe shown in Figure 1.
The atmospheric constants (gravity, heat capacity
...) are set to Titan values. The horizontal grid
width is of 20 m over 2 km and with 300 levels
from 60 to 90 km of altitude.

Temperature (K) and zonal wind (m/s) measured by Huygens descent probe

Results

The Richardson number
Ri = (N/Uz)2 with N the
Brunt-Väisälä frequency and
Uz the zonal wind vertical
shear, is close to 0.25 around
70 km : the atmosphere is in a
shear instability regime.

This regime leads to a gener-
ation of waves with a horizon-
tal wavelength of 1 km with an
amplitude of ± 0.05 m/s

The associated vertical EP-flux
ρu′w ′ is shown in the right fig-
ure. The resulting acceleration
in about ± 0.5 m/s over 1 Ti-
tan day.

Conclusion and perspectives

Shear instability at 70 km → wave generation
acceleration : ± 0.5 m/s over 1 Titan day

To do :
Long time impact on zonal wind
Wave parametrization for GCMs
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