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The GEISA spectroscopic database: a key tool for  
remote sensing applications 
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1.  General Presentation; IASI and IASI-NG molecules selection 

2.  Details of Updates (IASI and IASI-NG Spectral Range) 

3.  Evaluation 

4.  Distribution 

OUTLINE 
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 GEISA  is a computer-accessible Spectroscopic  Database 
designed for accurate forward atmospheric radiative transfer 
calculations using a line-by-line (atmospheric) layer-by-layer  
approach. 

                spectral range 10-6  _  35,877 cm-1 
                                        1010  _  0.28 µm 

GEISA : Gestion et Etude des Informations Spectroscopiques Atmosphériques ; 
 Management and Study of Atmospheric Spectroscopic Information 

GEISA SYSTEM GENERAL CONTEXT 

N. Jacquinet-Husson et al., The 2009 edition of the GEISA spectroscopic database, JQSRT 
112, 2395-2445, 2011  
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GEISA-11 SYSTEM GENERAL CONTEXT 

Spectroscopy  is at the root of modern planetology,  
enabling to determine the physical properties of planets remotely 

(CASSINI-HUYGENS 
29/01/06 TITAN) 

Computer-accessible Spectroscopic  Database 

 GEISA 
Gestion et Etude des Informations  
Spectroscopiques Atmosphériques ; 

 Management and Study of Atmospheric Spectroscopic Information 

spectral range 10-6 - 35,877 cm-1 
                  1010  -  0.28 µm 
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Microphysical and optical properties  
of atmospheric Aerosols sub-database 

Absorption cross-sections sub-database            IR: 39 molecular species  UV/Visible : 17 molecular species 

MANAGEMENT 
 SOFTWARES 

For each Sub-database 
http://www.pole-ether.fr 
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Three SUB-DATABASES 

"   Line parameters sub-database     
 52 molecules (113 isotopic species)    

About 4,800,000 entries in the spectral range10-6 and 35,877 cm-1 

"   Absorption cross-sections sub-database           
"   IR  and   UV/Visible 

"   Microphysical and optical properties of atmospheric Aerosols sub-database 

MANAGEMENT 
 SOFTWARES 

and DISTRIBUTION 
http://www.pole-ether.fr 

 Major permanent constituants of EARTH atmosphere :   O2, H2O, CO2 … 

 Trace molecules in EARTH atmosphere :  
CH4, NO, SO2, NO2, NH3, HNO3, OH,HF, HCl, HBr, HI, ClO, OCS, H2CO, PH3 ,.. 

 Molecules in atmospheres of JUPITER, SATURN, URANUS,TITAN etc.:  
C6H6, CH4, CH3D, C2H2, C2H4, GeH4, HCN,  C3H8, C3H4 

(CASSINI-HUYGENS 
29/01/06 TITAN) 

GEISA-2014 System Overall Description  
spectral range 10-6  -  35,877 cm-1  (1010 -  0.28 µm) 
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Extraction of  GEISA   in the spectral range  599 - 3001 cm-1   
 Actual  molecular species selection (possible extension)   

GEISA and IASI/IASI-NG Atmospheric Sounding 

 Individual spectral lines spectroscopic parameters sub-database 
                             23 molecules (66 isotopic species):  

 16 molecules (53 isotopic species) selected for operational meteorology) 
  H2O, HDO, CO2, O3, N2O, CO, CH4, CH3D, O2, NO, SO2, NO2, HNO3, OCS, C2H2, N2  

 7 molecules (13 isotopic species) selected for IASI trace gas retrievals  
           HCN, HNC, NH3, HCOOH, C2H4, CH3OH, H2CO 

 IR absorption cross-sections sub-database (mainly CFC’s) 

                                         6 molecular species 
 CFC-11, CFC-12, CFC-14,  CCl4,N2O5, HCFC-22;   
 PAN (peroxyacetyl  nitrate) 

 Microphysical and optical properties of Basic Atmospheric aerosol 
components   sub-database 
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645 – 3001 cm-1 spectral range (extraction of GEISA) 
21 Molecular species 

Operational Meteorology interest 
H2O    updated 
HDO  updated 
CO2  updated    Line shape parameters by R. Gamache 
O3   No update   on GEISA-IASI spectral range; update for GEISA 
N2O   No update 
CO   No update 
CH4  updated    V.  Boudon’s , A. Campargue’s  new line lists 
CH3D  updated    V. Boudon’s , A.  Campargue’s new line lists 
O2  updated  New global approach by Shan Shan (JPL); revision of positions and ground level of HITRAN-12 
NO   No update 
SO2     Possible update (Ulenikov et al.; spectral interval 2600-2900 cm-1)  
NO2   No update 
HNO3  updated    A. Perrin, H15NO3 at 11µm. New isotopologue (code 156) 
OCS   No update.   Some verification to be made in the actual data base 
C2H2  updated    D. Jacquemart  at 7.7 µm; spectral range:  
N2   No update  

Trace	
  gazes	
  poten.ally	
  detectable	
  by	
  IASI	
  and	
  IASI-­‐NG	
  (non	
  exhaus.ve	
  list)	
  

HCN  updated    J. Harris and J. Tennyson 
HNC 
NH3  updated    L.R. Brown 
HCOOH   No update 
C2H4  updated    J.-M. Flaud  
CH3OH   No update 
H2CO   No update 

2014 GEISA line by line archive for IASI and IASI-NG Archive 
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Archived Spectroscopic Line Parameters 
A      Wavenumber (cm-1) of the line 
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 
F      Temperature dependence coefficient n of the air broadening HWHM  
G      Identification code for isotope as in GEISA 
I        Identification code for molecule as in GEISA 
J       Internal GEISA code for the data identification 
K      Molecule number in HITRAN 
L      Isotope number (1=most abundant. 2= second…etc) in HITRAN 
M     Einstein A-coefficient (s-1).  
N     Self broadening pressure HWHM (cm-1atm-1) 
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 
B’    Estimated accuracy on the intensity of the line in (cm-1/(molecule.cm-2) 
C’    Estimated accuracy on the air collision HWHM (cm-1atm-1) 
F’    Estimated accuracy on the temperature dependence coefficient n of the air broadening 
        HWHM 
O’   Estimated accuracy on the air pressure shift of the line transition (cm-1atm-1) 
R’    Estimated accuracy on the temperature dependence coefficient n of the air pressure 
        shift 
N’   Estimated accuracy on the self  HWHM 
T     Self pressure shift of the line transition (cm-1atm-1)  
T’    Estimated accuracy on the self pressure shift of the line transition (cm-1atm-1)  
U     Temperature dependence coefficient n of the self pressure shift  
U’    Estimated accuracy on the temperature dependence coefficient n of the self pressure shift            
        broadened HWHM (cm-1atm-1) 
S     Temperature dependence coefficient n of the self broadening HWHM 
S’    Estimated accuracy on the temperature dependence coefficient n of the self-  broadening 

(*) HWHM: line half-width  
at half-maximum 

Since GEISA-09 
Standardized 

parameter 
 missing values 
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IMPORTANT: for GEISA 2014 edition HDO no more considered as an  
isotopologue of H2O but as an idependent molecule (as for CH4 and CH3D) 

H2O 
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HDO 

IMPORTANT: for GEISA 2014 edition HDO no more considered as an  
isotopologue of H2O but as an idependent molecule (as for CH4 and CH3D) 



ITSC-19, Jeju Island, South Korea, 25 March ‒ 1 April 2014 

CH4 
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CH3D 



ITSC-19, Jeju Island, South Korea, 25 March ‒ 1 April 2014 

C2H2 
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HNO3 
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IASI Band B1 : 715 ‒ 725 cm-1 spectral interval	
  

Work	
  to	
  be	
  done	
  at	
  LMD:	
  
Update	
  of	
  the	
  line	
  mixing	
  coefficients	
  using	
  new	
  GEISA	
  2014	
  CO2	
  HWHM	
  by	
  using	
  :	
  
 Line	
  mixing	
  tools	
  (J-­‐M	
  Hartmann	
  )	
  
 Different	
  Voigt	
  profiles	
  :	
  classical	
  or	
  speed	
  dependent	
  (	
  Ha	
  Tran)	
  

See	
  presenta*on	
  	
  #4.05	
  Sco2	
  	
  et	
  al	
  

Ponderation by line maximum 
 intensity ratio 
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 GEISA-2014 Cross-Sections Sub-database 

Ø. Hodnebrog, M. Etminan, J.S.Fuglestvedt, G. Marston,  
G. Myhre, C.J. Nielsen, et al., Reviews of Geophysics, 2013  J. Harrison et P. Bernath, ASA/HITRAN 

 conference, Aug. 2012, Reims 
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GEISA-2014 AEROSOLS SUB-DATABASE 
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http://www.pole-ether.fr 

GEISA SYSTEM COMPREHENSIVE DISTRIBUTION 
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3 Sub-databases : 
•   Line by line 
•   Cross sections 
•   Aerosols 

Line by line sub-database : 
•  Content description 

  General content 
  Format description 
  Overall description 

GEISA : ETHER distribution  
Description page 

General content Format descriptor 

Overall description 
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The purpose of the workshop is to assess the current spectroscopic 
Databases and reinforce the interactions between experts from various 
disciplines needed to meet the challenges and requirements of future  

space observation. 

http://www.lmd.jussieu.fr/geisa2014/ 

Dead line for registration and submitting an Abstract March 28th 
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