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using a line-by-line (atmospheric) layer-by-layer approach.
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In situ
Radiosoundings

Evolution of GEISA line parameters sub-database since 1975

ARSA

Analyzed RadioSoundings Archive

Model/observation bias
computation
Instruments monitoring

Radiative Transfer
Inverse Models
- Bayesian inference
- Neural Networks
- Clustering

- Thermodynamics
- Clouds
- Greenhouse gases
- Continental surfaces
- Aerosols
- etc…

The GEISA database has been extensively used in the
modelling of Titan’s atmosphere and in the comparison
with observations performed by Voyager ground-based
telescopes (http://voyager.jpl.nasa.gov/).
More recently the instruments on board the CassiniHuygens mission
http://www.esa.int/SPECIALS/CassiniHuygens/index.html), returned valuable information on
Jupiter, Saturn and Titan.

The GEISA-11 updated or
new line lists such as those
of: C2H6, HCN, C3H4, C6H6,
C2HD, have been used in the
composition
of
Titan’s
atmosphere
and
isotopic
ratios determination, such as
the detection of C2HD and the
determination of D/H ratio.
See Coustenis et al. : Icarus
2007, 189; 2008, 197; 2010,
207, etc …
(Non exhaustive list of a few
examples)

Scientific
Themes
Courtesy A. Chédin, Trattoria/CNES 2-3 April 2008
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The measurements of the
Fourier transform spectrometer
CIRS
consisting
of
two
interferometers scanning the
far-infrared (10–600 cm−1) and
mid-infrared (600–1500 cm−1)
made
possible
enhanced
Titan’s atmosphere modelling .

14 molecules (53 isotopic species) selected for operational Meteorology:
H2O, CO2, O3, N2O, CO, CH4, O2, NO, SO2, NO2, HNO3, OCS, C2H2, N2

Minor permanent constituents of the EARTH atmosphere: O3,CH4,N2O,CO
…
Major Permanent constituents of EARTH atmosphere: O2,H2O,CO2 …
Trace molecules in the EARTH’ atmosphere:
NO, SO2,NO2,NH3, HNO3, OH,HF, HCl, HBr, HI, ClO, OCS, H2CO, PH3
Molecules in atmospheres of JUPITER, SATURN, URANUS,TITAN,
(CASSINI-HUYGENS 29/01/06)
etc.: CH6, CH3D, C2H2, C2H4, GeH4, HCN, C3H8, C3H4

6 molecules (13 isotopic species) selected for IASI Trace Gas retrievals:
NH3, H2CO, C2H4, HCN, HCOOH, CH3OH
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The GEISA/IASI database is an
extraction (spectral range 599-3001
cm-1) of GEISA.
Related with: EPS Mission, IASI
measurements capabilities, ISSWG,
IASI-NG; Associated interest for
AIRS.
Chosen for the Level 1 Cal/Val
activities validation at CNES, as the
reference spectroscopic database,
using the 4A line by line
Radiative Transfer Model
(Scott & Chédin, J.Appl.Met (1981)); 4A-OP codeveloped
by
LMD
and
NOVELTIS
http://www.noveltis.fr with support of CNES.

The current edition of GEISA is a system comprising three
independent sub-databases, with associated management softwares
and devoted respectively to:
- Line transition parameters: wavenumber, intensity, air broadening
pressure half-width (HWHM), energy of the lower transition, quantum
identification, temperature dependance of coeffficient for HWHM
- Absorption Cross-sections: - in the IR (40 molecular species);
- in the UV/VIS (17 molecular species)
- Microphysical and Optical Properties of Atmospheric Aerosols.

(MSG-2 25/01/06)
EARTH

The performances of remote sensing
applications of the second generation vertical
sounding,
high-resolution,
sophisticated
hyperspectral spectroscopic instruments, such
as AIRS (http://www.airs.jpl.nasa.gov/) in the
USA and IASI (http://earth-sciences.cnes.fr/IASI/)
in Europe, highly depends on the accuracy of
the spectroscopic parameters of the optically
active atmospheric gases.
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The development of GEISA was started in 1976 at LMD and is
regularly updated. GEISA is a computer-accessible spectroscopic
database, aiming at accurately describing the characteristics of
absorption properties to meet the needs of communities involved in
understanding the atmospheres of the Earth and other planets.
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GEISA is a computer-accessible Spectroscopic Database, designed for accurate forward atmospheric radiative transfer calculations
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Spectroscopy is at the root of modern planetology, enabling to determine the physical properties of planets remotely.
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Considering the still existing Spectroscopy issues, the following already ongoing specific actions have to be reinforced and maintained:
Necessary validation: Assessment in GEISA/IASI of:
- spectroscopic molecular species related to IASI trace gas retrievals, i.e: HCN, NH3, HCOOH, C2H4, CH3OH, H2CO
- cross-sections
The still outstanding general spectroscopy-related conclusions for public databases - from ISSWG, CNES, Paris, France, (2008) - have to be remembered.
Especially: line coupling/mixing modelling (which should be used in conjunction with the molecular parameters of the data base from which they have been
derived) and non-LTE (Local Thermodynamic Equilibrium) effects are areas to be investigated.
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GEISA/IASI molecules
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Use of GEISA/IASI-03 and
GEISA/IASI-11 in
STRANSAC for impact
evaluation of Spectroscopy
update in IASI and IASI-NG
brightness temperatures
(BT) modelizations,
comparing to instrument
noise.
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Evaluation of the impact of
gas concentration variation
on brightness temperatures
(BT) computed with 4A/OP
and using GEISA 2011 data :
comparison with IASI and
IASI-NG noises.
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