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OUTLINE

1.GEISA presentation; involvement in atmospheric 
remote sensing applications
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2.General description and illustrations of GEISA 
contents

3.GEISA distribution

4. GEISA 2014 Workshop feedbacks; evolution of 
spectroscopic databases in the future



A significant part of space missions rely on the terrestrial atmospheric sounding, 

in the purpose of scientific study of the atmosphere 

� � � � � � � � � � � 	
� � ��  � � � � � � 	
 �� 
� �  � �� � � � � � � �� � � �

� Missions:
Current: IASI [on Metop-A (2006), Metop-B (2012),Metop C (2018)]

Future: IASI-NG, MERLIN, MICROCARB

� Requirements:
- 1) remote sensing of the atmosphere at high spectral  resolution

FT spectrometers (IASI, IASI-NG)

[1]Space missions related to spectroscopy and GEISA activities
(Examples)
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FT spectrometers (IASI, IASI-NG)
Grating spectrometers (MICROCARB)
Lidars (MERLIN)

- 2) evaluations of the performances of such scientific projects; two main activities:

1) Missions under exploitation

2) Missions under development

MicroCarb
Column concentration

of CO2

MERLIN

Methane monitoring



[1] The actors of the Validation of 
Level1 hyperspectral sounders observations

Satellite data

Spectroscopy

http://ara.abct.lmd.polytechnique.fr
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Radiative Transfer model

Specification of the surface/atmospheric state

http://4aop.noveltis.com/

CNES chose and funded the 4A radiative transfer code initiated by LMD,
industrialized by Noveltis (4A/OP) based on GEISA

The quality of 4A and 4A/OP directly impacts the performance of the 
missions



� � � � � �� � �� � � � � �� � �� � � � � �� � �� � � � � �� � � 				 
 � � � � � � � �
 � � � � � � � �
 � � � � � � � �
 � � � � � � � �

 �� � �� � � � � � �� � � �� � � �� � �� � � � � � �� � � �� � � �� � �� � � � � � �� � � �� � � �� � �� � � � � � �� � � �� � � 				 � � �� � � � �� � �� � � � �� � �� � � � �� � �� � � � �

� �� �� �� � � � �� � � �� � �	� � �� � � �� � �	� � �� � � �� � �	� � �� � � �� � �	 � � �� � �� � �� � � 
� � �� � 
� �� � � � 
� �  �
� � �� � 
� �� � � � 
� �  �
� � �� � 
� �� � � � 
� �  �
� � �� � 
� �� � � � 
� �  �

� � � � ��� � � � ��� � � � ��� � � � ��� �� � � �� � � �� �� � � �� � � �� �� � � �� � � �� �� � � �� � � �� � �� 
� � �
� ��� � �� � � � �� � �� � �� 
� � �
� ��� � �� � � � �� � �� � �� 
� � �
� ��� � �� � � � �� � �� � �� 
� � �
� ��� � �� � � � �� � � range 10-6 - 35,877 cm-1 (1010 - 0.28 � m)

MANAGEMENT
SOFTWARES

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

[2] GEISA System Overall Description
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� � � � � � ��� � �� � � � �� � � � � � ��� � �� � � � �� � � � � � ��� � �� � � � �� � � � � � ��� � �� � � � � 				 � � � ��� � � �� � �� � � ��� � � �� � �� � � ��� � � �� � �� � � ��� � � �� � � 				 � � �� � � � �� � �� � � � �� � �� � � � �� � �� � � � �
�� ��� � � ���� � 	� 
� 
� ��� ��� � � ���� � 	� 
� 
� ��� ��� � � ���� � 	� 
� 
� ��� ��� � � ���� � 	� 
� 
� �

� �� � � � � � � �� �  �� � � �� � ��� �  �� � � � � � ��� � �� !�� �� � � � � � � �� �� � � � � �  � �� � �� �� � � � � � � �� �  �� � � �� � ��� �  �� � � � � � ��� � �� !�� �� � � � � � � �� �� � � � � �  � �� � �� �� � � � � � � �� �  �� � � �� � ��� �  �� � � � � � ��� � �� !�� �� � � � � � � �� �� � � � � �  � �� � �� �� � � � � � � �� �  �� � � �� � ��� �  �� � � � � � ��� � �� !�� �� � � � � � � �� �� � � � � �  � �� � � 				 � � �� � � � �� � �� � � � �� � �� � � � �� � �� � � � �

� � � �� � �� � � � � � � � ��� � � � �
�� � � �� �� ��� � � � � �� �� � � � � � � � ������� � �� � �� � � � � � � � ��� � � � �
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[2] Archived Spectroscopic Line Parameters
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HDO no more considered as an isotopolog of H2O in 2014 edition of GEISA
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� � 	 � ��� � � � ��� � �� ��� � � � ��
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 � � � �  � � 
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 � � �

 � 	 � � � 
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 �

P,Q,R branches :bias seems to be higher outside of the Q branch (center represented by the 
read line) Work to be done at LMD

Update of the line mixing coefficient with the new HWHM of CO2 in GEISA 2014,
using the line mixing tools (Har tmann, Lamouroux and Tran(collaboration 
L ISA/LMD); alternative : use of the speed dependent  voigt profile (Tran et al)

OCS ---

HCN ---

HNO3 ---

CFC11 …

CFC12 …

CCl4 …
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[2] GEISA-2014 AEROSOLS SUB-DATABASE
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http://www.pole-ether.fr

[3] GEISA SYSTEM COMPREHENSIVE DISTRIBUTION
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The purpose of the workshop was 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/

: Towards a new vision of spectroscopic databases to meet the challenging 
requirements of atmospheric remote sensing measurements;

Anticipating the future of Molecular Spectroscopy

Context and requirements

[4]
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Constraints imposed on remote sensing measurements by the limited precision/accuracy of 
available spectroscopic data.

� Requirements to be met by spectroscopic information to fully exploit ground-based and space-
based remote sensing measurements of the Earth atmosphere.

� Requirements to be met by spectroscopic information to fulfill the needs of remote sensing 
observations of planetary atmospheres, and of astrophysical and astronomical studies.

� Anticipated evolution of needs for experimental and theoretical spectroscopic information:
molecular species and isotopomers; spectral ranges; pressure and temperature dependencies;  gas 
concentration ranges; available line shapes and their feasibility for use in databases; line parameters 
to be characterized with increased accuracy�
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