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_ GEISA-09 is acomputer-accessible Spectroscopic Database, designed to facilitate accurate forward atmospheric radiative transfer calculations using aline-by-line

and (atmospheric) layer-by-layer approach. http lether ipsl jussieu.fr
The current 2009 edition of GEISA (GEISA-09) is a system comprising three independent sub-databases, with associated management softwares and devoted respectively to: - Line transition See Poster EGU2010-9226
parameters- Absorption Cross-sections in the IR ( 39 molecular species) and in the UV/VIS (17 molecular species)- Microphysical and Optical Properties of Atmospheric Aerosols.
The development of GEISA was started in 1976 at Laboratoire de Météorologie Dynamique (LMD) in France and is regularly updated. I:I
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The GEISA/IASI-09 Spectroscopic database is an extraction (spectral range 599-3001 cm) of the GEISA-09 Spectroscopic database. It has been developed and is maintained with the purpose
of assessing the IASI measurements capabilities, in the frame of the EUMETSAT/ Metop-A European Polar System (EPS), by simulating high resolution radiances and/or using experimental
data.

Metop-A, the first of three satellites, was launched at 16:28 UTC on 19 October 2006, from Baikonur Cosmodrome in Kazakhstan. The EPS is Europe’s first polar orbiting operational
meteorological satellite system, and it is the European contribution to the Initial Joint Polar-Orbiting Operational Satellite System (1JPS). Use of GEISA/IASI-03 and GEISA/IASI-09 in STRANSAC and 4A/OP for evaluation
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. . . , on MetOp-A, is mainly designed for operational meteorological soundings with a very high level of accuracy. Measurement technique is based on passive IR remote sensing using an observations. Example for H,0

The performance of the second generation vertical sounding, h " PR 1 o ple for H,0 .

high-resolution, sophisticated infrared hyperstral spectroscopic accurately calibrated Fourier Transform Spectrometer operating in the 3.7-15.5 um (2760-645 cm™) spectral range. ® for against observations:

IASI data: 2007/7 — 2009/11; Collocations (300 km, 3 hours) of clear IASI
observations with radiosoundings from the ARSA database (ARA/LMD Analyzed
i i Archive ARA/LMD)

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 in the spectroscopic parameters of the
optically active atmospheric gases, since such data constitute an

essential input in the forward models that are used to interpret the / \ _ BT(K) TEMPERATURE DIFFERENCES
recorded spectral radiances. _ (4AOPIGEISA/IASI-09 — 4AOP/GEISA/IASI-03)

STATISTICS, OF DIFFERENCES « SIMULATED vs OBSERVED »,
FOR SEA, NIGHT, TROPICAL, ATMOSPHERES

Minor permanent constituents of the EARTH atmosphere :  0,,CH,,N,0,CO ...

FROM SATELLITE OBSERVATIONS TO CLIMATE 14 molecules (53 isotopic species) selected for operational

VARIABLES: Major Permanent constituents of EARTH atmosphere:  0,,H,0,CO, ... Meteorology: BT(K)
along process based on RadiativeTransfer Trace molecules in the EARTH' atmosphere : H,0, CO;, O3, N,0, CO, CH;,, 05, NO, SO,, NO,, HNO;, OCS, CoH,, N,
' “Hos%  sa NO, S0O,,NO; NHz, HNO3, OH,HF, HCI, HBr, HI, CIO, OCS, H,CO, PH; 6 molecules (13 isotopic species) selected for IASI Trace Gas retrievals:

NHs, H,CO, C,H,, HCN, HCOOH, CH;OH

() Molecules in atmospheres of JUPITER, SATURN, URANUS, TITAN etc.:
:] EARTH CHg, CHyD, C;Hj, C;Hy, GeHy, HCN, C3Hg, CoH, ‘““"‘:*W”:zi““‘”‘“‘"
——
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50 Molecules  111lsotopes ADDITIONAL SELECTION FOR GEISA/IASI used s the reference spectroscopic database
- [Jacquinet-Husson N. et al. JQSRT, 95, 42967, 2005]

. Molecules GEISATIASI [Scott & Chédin, J.Appl Met (1981);
+ 2,139,626 entries 4AILMD htp:/faraImd.polytechnique.fr
4A-OP co-developed by LMD and NOVELTIS with support of CNES]

ARCHIVED SPECTROSCOPIC LINE PARAMETERS /
252 character Records 31 Parameters Reference temperature 296 K
- Parameter ID Meaning, Units
3 ¥ ¥
. A Wavenumber (cm-1) of the line GEISA/IASI-03 vs GEISA/IASI-09 INTENSITY DIFFERENCES
s B Intensity of the line in (cm-1/(molecule.cm-2)
C  Air broadening pressure halfwidth (HWHM)(*) (cm-1atm-1)
D Energy of the lower transition level (cm-1)
E  Transition quantum identifications for the lower and upper state of the transition
FooT n of the air
G Identification code for isotope as in GEISA
I Identification code for molecule as in GEISA
J Internal GEISA code for the data identification Standardized parameter
K Molecule number missing values
SENSITIVITY OF T, TO VARIATION OF ATMOSPHERIC AND ©y isctope number (1=most abundant. 2= second...etc) in GEISA-09
ransition probability (in debye2)
SURFACE VARIABLES N Self broadening pressure HWHM (cm-1atm-1) (for water)
(simulations with the 4A/OP radiative transfert model) O Air pressure shift of the line transition (cm-1atm-1)
R Temperature dependence coefficient n of the air pressure shift - - = =
A" Estimated accuracy (cm-1) on the line position General Spectroscopic Requirement to achieve Forward Model accuracies
B' Estimated accuracy on the intensity of the line in (cm-1/(molecule.cm-2) required for retrievals from IASI and future sounders
C' Estimated accuracy on the air collision HWHM (cm-1atm-1) - " e A N . -
F' Estimated accuracy on the temperature dependence coefficient n of the air broadening Considering the still existing Spectroscopy issues, the following already ongoing specific
HWHM actions have to be reinforced and maintained:
O' Estimated accuracy on the air pressure shift of the line transition (cm-latm-1) Necessary validation: Assessment in GEISA/IASI of:
R Ei""“a‘sd accuracy on the temperature dependence coefficient n of the air pressure - spectroscopic molecular species related to IASI trace gas retrievals, i.e: HCN, NH3,
shift - -
N’ Estimated accuracy on the self broadened HWHM (cm-latm-1) HCOOH, C2H4, CH30H, H2CO, added to already implemented ones more related to operational
S Temperature dependence coefficient n of the self broadening HWHM meteorology, i.e.: H20, CO2, 03, N20,CO, CH4, 02, NO, SO2, NO2, HNO3, OCS, C2H2, N2..
S’ Estimated accuracy on the temperature dependence coefficient n of the self- broadening - cross-sections already implemented: i.e.: CFC-11, CFC-12, CFC-14, CCl4, N205, HCFC-22.
HWHM , Consider complementary ones to be added (such as PAN).
T Self pressure shift of the line transition (cm-Latm-1) . " : )
T Estimated accuracy on the self pressure shift of the line transition (cm-1atm-1) The still outstanding general spectrqscopy-related conclusions for publl_c dat_abases. from
Courtesy of Cyril Crevoisier U Temperature dependence coefficient n of the self pressure shift ISSWG -30 June-2 July 2008, CNES, Paris, France-, have to be remembered, i.e.: line REFERENCES ASSOGIATED FRENCH INSTITUTIONS
U Estimated accuracy on the temperature dependence coefficient n of the self pressure shift coupling/mixing modelling, (which should be used in conjunction with the molecular Netal CNES: Conre Natiora  Eruces Spailes
) - Speciioscoplc dalabase JQSRT, 95, 420-6, 2005, NS Cente National de a Recherche Scntique
- = - parameters of the data base from which they have been derived) and non-LTE (Local Sacauine Husson . etal. The CEISA spociossopic database: NS it Naona e Sances ae Fowers
() HWHM: line half-width at half-maximum . o : - PSL Instu Piere Smon Lapiace des Sciences de fEmiomerment
Thermodynamic Equilibrium) effects are areas to be urgently investigated. JQSRT, 109, 1043 - 1059, 2008.




