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Spectroscopy is at the root of modern planetology, enabling to d etermine the physical properties of planets remotel y.

GEISA a computer-accessible Spectroscopic  Database with associated management software , designed for the interpretation of various 
atmospheric remote sensing observations  and especi ally efficient for high spectral resolved Radiative  Transfer simulations.
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http://ara.abct.lmd.polytechnique.fr
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GEISA: Gestion et Etude des Informations Spectrosco piques Atmosphériques; Management and Study of Atmo spheric Spectroscopic Information

THE GEISA SPECTROSCOPIC DATABASE IN 2014: CONTEXT A ND CONTENTS
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Summary of GEISA-2014 HDO Update
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HDO independent molecule in GEISA 2014

IASI/IASI-NG
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The main difficulty in interpreting differences between ra diative transfer
simulations and observations is to be able to separate error s coming from
the different actors of the radiative transfer simulations , for example errors
coming from the incomplete knowledge of the atmospheric sta te and those
due to the modeling itself. Based on the calibartion/valida tion of level1
procedure developed for thermal infrared observations at L aboratoire de
Météorologie Dynamique ( http://ara.abct.lmd.polytechnique.fr/ ), our analysis
procedure aims at eliminating the atmospheric effect throu gh the statistical
analysis (bias and standard deviation) of numerous situati ons.
This statistical analysis results in the study of the differ ences between
simulations and observations called “residuals”.
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� Alternative updates of both HITRAN (2008, 2012) and  GEISA (2011, 2015) databases give to the users the  
possibility to have the best spectroscopic paramete rs at any  time (table 1)
� Study of the residuals makes it possible to validat e a dataset provided by a laboratory ��� � feedback given 
before the final version of the GEISA database (tab le 2)
� For the strongest transitions, it may be possible t o identify the parameters which could explain the s hape 
of the residuals (table 3)
� With the new generation of spatial instruments (hig h spectral resolution), it is needed to take into 
account « minor » parameters such as the pressure shi ft (table 3)
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GOME instrument

Chappuis band Huggins band Hartley’s band

GEISA-2011 : O3 absorption cross-sections sub- database

Spectral resolution measured by a laboratory has 
to be verified ��� � not too low even if the spectral 
variation of the cross- sections in general is low

cross- sections have to be cleaned of noise effects

� Study of the impact of the spectral resolution cross-
sections sub-database on GOME instrument 
simulation

Huggins 
band

Colors correspond to cross-
section measurements at 
different  spectral resolutions

Courtesy of Noveltis (*) 

Summary of GEISA-2014 H 2O Update
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With a precise radiative transfer algorithm like 4A/OP, and with observations
at high spectral resolution (like IASI and TCCON), it has been possible to go
back to the quality impact of individual spectroscopic para meters .
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