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The performance of the second generation vertical sounding, high-resolution, sophisticated infrared hyperstral spectroscopic instruments, such as AIRS in the USA and 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 recorded spectral radiances.

GEISA-09 is a computer-accessible spectroscopic database, designed to facilitate accurate forward atmospheric radiative transfer calculations using a line-by-line and (atmospheric) layer-by-layer approach.

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 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 regularly updated.

GEISA/IASI-09 derives from GEISA-09 for selected molecular species line transition parameters, in the IASI spectral range, 599 – 3001 cm-1; 7 molecular species (CFC-11, CFC-12, CFC-14, CCl4,N2O5, HCFC-22, PAN have been selected for 
inclusion in its IR absorption cross-sections sub-database; the Microphysical and Optical Properties of Atmospheric Aerosols archive is similar with the GEISA-09 one
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GEISA/IASI used as the reference spectroscopic database
[Jacquinet-Husson N. et al. JQSRT, 95, 429-67, 2005]

Validation achieved using 4A line by line Radiative Transfer Model
[Scott & Chédin, J.Appl.Met (1981); 

4A/LMD http://ara.lmd.polytechnique.fr
4A-OP co-developed by LMD and NOVELTIS with support of CNES]

Related to IASI Level 1 Cal/Val activities@CNES
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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, H2 CO, PH3

Molecules in atmospheres of JUPITER, SATURN, URANUS,TITAN etc.:
CH6 , CH3 D, C2 H2 , C2 H4 , GeH4 , HCN,  C3 H8 , C3 H4(MSG-2 25/01/06)

EARTH
TITAN

(CASSINI-HUYGENS 29/01/06)

(A)  Wavenumber (cm-1) of the line associated with the vibro-rotational transition.
(B)  Intensity of the line (cm molecule-1 at 296K).
(C)  Lorentzian collision halfwidth (cm-1 atm-1 at 296K).
(D)  Energy of the lower transition level (cm-1).
(E)  Transition quantum identifications for the lower and upper levels of the transition
(F)  Temperature dependence coefficient n of the halfwidth
(G)  Identification code for isotope.
(I)  Identification code for molecule.

(J ) Internal GEISA code for data identification.
(K)  Molecule number as in HITRAN (K)  Molecule number as in HITRAN 
(L)  Isotope number as in HITRAN(L)  Isotope number as in HITRAN
(M  Einstein A(M  Einstein A--coefficientcoefficient
(N   Self broadening pressure halfwidth (HWHM) (cm-1atm-1) at 296K
(O  Air pressure shift of the line transition (cm-1atm-1) at 296K
(R) Temperature dependence coefficient n of the air pressure shift
(A‘) Estimated accuracy (cm-1) on the line position
(B‘) Estimated accuracy on the intensity of the line in (cm-1/(molecule.cm-2)
(C‘) Estimated accuracy on the air collision halfwidth (HWHM) (cm-1atm-1)
(F‘) Estimated accuracy on the temperature dependence coefficient n of the air broadening HW
(O‘) Estimated accuracy on the air pressure shift of the line transition (cm-1atm-1) at 296K
(R‘) Estimated accuracy on the temperature dependence coefficient n of the air pressure shift

(N‘) Estimated accuracy on the self broadened (HWHM) (cm-1atm-1) at 296K 
(S) Temperature dependence coefficient n of the self broadening halfwidth
(S‘) Estimated accuracy on the temperature dependence coefficient n of the self broadening HW 
(T)  Self pressure shift of the line transition (cm-1atm-1) at 296K 
(T‘) Estimated accuracy on the self pressure shift of the line transition (cm-1atm-1) at 296K 
(U) Temperature dependence coefficient n of the self pressure shift 
(U‘) Estimated accuracy on the temperature dependence coefficient n of the self pressure shift

FROM SATELLITE OBSERVATIONS TO CLIMATE VARIABLES: 
a long process based on RadiativeTransfer

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

GEISA EFFECTIVE USE

GEISA implemented on the Ether (CNRS/CNES) 
Products and Services Centre (CPS)

http://ether.ipsl.jussieu.fr

GEISA DISTRIBUTION

LINES EVOLUTION SINCE GEISA-03 

FOR GEISA-09 UPDATED MOLECULES

50 Molecules 111 Isotopes
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CONCLUSIONS FROM ISSWG 2.1, JULY 2008, CNES, PARIS 

14 molecules (53 isotopic species) selected for operational 
Meteorology:
H2 O, CO2 , O3 , N2 O, CO, CH4 , O2 , NO, SO2 , NO2 , HNO3 , OCS, C2 H2 , N2 

6 molecules (13 isotopic species) selected for IASI Trace Gas retrievals:
NH3 , H2 CO, C2 H4 , HCN, HCOOH, CH3 OH Related with: EPS Mission, IASI measurements 

capabilities, ISSWG, IASI-NG; Associated interest for 
AIRS

GEISA/IASI-09        LINE TRANSITION ARCHIVESGEISA-09 and

ASSESSMENT OF SPECTROSCOPY FOR IASI; GEISA/IASI-09 UPDATE EVALUATION 

H2 o signatures

Use of GEISA/IASI-03 and GEISA/IASI-09 in STRANSAC and 4A/OP for evaluation of Spectroscopy impact in IASI Brightness Temperatures (BT) modelizations and observations. Examples for H2O, N2O, CH4
Conditions for evaluation 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 RadioSoundings Archive ARA/LMD

BT TEMPERATURE DIFFERENCES (4AOP/GEISA-09 – 4AOP/GEISA-03)
STATISTICS FOR SEA, NIGHT, TROPICAL ATMOSPHERES OF DIFFERENCES
« SIMULATED vs OBSEVED »; all spectral ranges of IASI currently studied
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