N
N

N

HAL

open science

First results of the ISSI workshop on the comparison of
1D photochemical models of Titan atmosphere.

Pascal Pernot, N. Bell, Nathalie Carrasco, M. Dobrijevic, Eric Hébrard, Sylvie

Lara, Sébastien Lebonnois, J.H Waite, J. H. Westlake

» To cite this version:

Pascal Pernot, N. Bell, Nathalie Carrasco, M. Dobrijevic, Eric Hébrard, et al.. First results of the ISSI
workshop on the comparison of 1D photochemical models of Titan atmosphere.. European Planetary

Science Congress 2009, Sep 2009, Potsdam, Germany. pp.EPSC2009-226. hal-00998456

HAL Id: hal-00998456
https://hal.science/hal-00998456

Submitted on 14 Jun 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-00998456
https://hal.archives-ouvertes.fr

EPSC Abstracts,
Vol. 4, EPSC2009-2262009

European Planetary Science Congress,
© Author(s) 2009

First results of the ISSI workshop on the comparison of 1D photochemical models of
Titan atmosphere

P. Pernot (1), J. Bell (2), N. Carrasco (3), M. Dobrijevic (4), E. Hébrard (4), L. M. Lara (5), S. Lebonnois (6), J. H.
Waite (2) and J. H. Westlake (7)

(1) Laboratoire de Chimie Physique, UMR 8000, CNRS, Université Paris-Sud 11, Orsay F-91405
(pascal.pernot@lcp.u-psud.fr);  (2) Southwest Research Institute, San Antonio, TX 78238-5166, USA; (3)
Laboratoire Atmospheres, Milieux, Observations Spatiales, CNRS, IPSL, Université de Versailles Saint Quentin,
Verrieres-le-Buisson F-91371; (4) Laboratoire d'Astrophysique de Bordeaux, UMR 5804, CNRS/INSU, Université
de Bordeaux, Floirac F-33271; (5) Instituto de Astrofisica de Andalucia, CSIC, Camino Bajo de Huétor 50, 18008
Granada, SPAIN; (6) Laboratoire de Météorologie Dynamique, CNRS/UPMC, Paris F-75252; (7) University of
Texas at San Antonio, San Antonio, Tx, 78249, USA.

The coexistence of many models of the photo-

chemistry of Titan, developed independently, 1200

raises the question of their cross-validation. These o0

models get more and more complex with the

inclusion of additional chemical processes to .

assimilate Cassini's discoveries [1]. There is 0
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presently no consensus on their various input

400
parameters, and it becomes increasingly difficult

to compare outputs from different models. 20
A team of experts has been funded by ISSI and
gathered in march 2009 for a first workshop on ’ Mole fraction

hotochemical del int ison. Fi
photochemical model intercomparison ive CoH6

models were represented, four 1D models and one B ———
3D model: Lara96 [2], IPSLO5 [3], MDO09 [4], T
DLHOS [5] and TGITM [6]. ool

The goals of this intercomparison are: (1) to wl

understand the differences in the different codes
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results; (2) to obtain the same output when feeding
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the codes with the same inputs, and if not,

400 —

understand why; (3) to understand the limits of

200

using 1D codes to analyze observations; (4) to

determine the 2nd order processes; and (5) to L e e

propose a roadmap to improve predictivity of Mole fraction
photochemical models.
Figure 1. Comparison of H, and C,H; profiles recovered
by different codes using identical physical parameters.
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A step by step approach has been followed. In a
first step, all models were run with a common set
of physical conditions (temperature profile, Eddy
diffusion, total pressure and boundary conditions).
Large discrepancies in the simulated profiles for
major species were observed, pointing to the
dominant role of the chemical model (Fig. 1). The
models were then run with identical photo-
dissociation rates, and runs with identical chemical
schemes are the target for the next workshop.

We will present the striking results and
preliminary conclusions of this first inter-
comparison session.
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