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The 2008 edition ofthe GEISA spectroscopic datahase
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GEISA and RELATIONS TO SPACE MISSIONS
(examples)

Current missions: || [on Metop-A (2006)
WMetgp-B (2012),

Wetop C (2018)]

GEISA reference basis for IAS!
Level 1 Cal/Val activities @cnes
and @imd

IASI-NG, MERLIN,
MICROCARB; ELEX;

Lidars(MERLIN).
2) evalliations of th parimmances for:
Wjissions uhder, exploitafion
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Summary of GEISA-2014 HDO Update
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GOME instrument ‘

GEISA-2011: O; absorption cross-sections sub- database

[Hugginsband | [ Hartley’s band |

‘ Chappuis band

|_cross- sections have to be cleaned of noise effects |

W/ Colors correspond to cross-
section measurements at
different spectral resolutions

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

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

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

L GEISA a computer-accessible Spectroscopic Database with associated management software, designed for the interpretation of various
atmospheric remote sensing observations and especially efficient for high spectral resolved Radiative Transfer simulations.

!!! CURRENT GEISA SYSTEM (created in 1974)
Contents and Organization

THREE INDEPENDENT SUB-DATABASES (associated management softwares

- LINE intensity, air pressure half-

width (HWHM), energy of the lower transition, quantum identification,
temperature dependance of coeffficient for HWHM,

- ABSORPTION CROSS-SECTIONS: -in the IR (40 molecular species);
- inthe UVIVIS (17 molecular species)

-MICROPHYSICAL and OPTICAL PROPERTIES of ATMOSPHERIC AEROSOLS

> Minor permanent constituents of the EARTH atmosphere

05,CHN,0,CO
> Major Permanent constituents of EARTH atmosphere
0,H,0,CO0, ...
> Trace molecules in the EARTH’ atmosphere

NO, $0,,NO,,NH;, HNO;, OH,HF, HCI, HBr, HI, C10, OCS, H,f

PH,
» Molecules in atmospheres of JUPITER, SATURN,
URANUS,TITAN,

etc.: CHy, CHD, C;Hy, CoHy, GeHy, HCN, CHy, CoHy

LINE PARAMETERS SUB-DATABASE
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52 Molecular Species in GEISA 2014

|VALIDATION of GEISA |

The main difficulty in interpreting differences between radiative transfer
simulations and observations is to be able to separate errors coming from
the different actors of the radiative lransfer simulations, lor example errors
coming from the il the state and those
due to the modeling itself. Based on |he calibartion/validation of levelt
procedure developed for thermal infrared observations at Laboratoire de
Météorologie Dynamlque (httg //ara abct.imd.polytechnigue.fr/), our analysis
aims at ic effect through the statistical
analysls (bias and standard devl n) of numerous situations.
This statistical analysis results in the study of the differences between
simulations and observations called “residuals”.

| CALIVAL chain developed at LMD |
Statistical analysis
(bias and standard deviation)

Differences

observations

Clear observed
spectra
y Spatiotemporal

Description of the

Simulated
spectra

Radiative transfer

i

atmospheric N
situation Spectroscopic Instrumental
databases parameters

2011/2014

2012

With a precise radiative transfer algorithm like 4A/OP, and with observations
at high spectral resolution (like IASI and TCCON), II has been possible to go
back to the quality impact of ir P P

The IASI instrument

“Developed by CNES, in collaboration with
EUMETSAT (EUropean Organisation for the
‘Exploitation of METcorological SATellites)

New update of GEISA : 2015
1H,0HDO

“IASI (Infrared Atmospheric Sounding )
is a Fourier Transform Spectrometer which measures
the infrared radiation emitted from the Earth,

TAST characteristics :
8461 spectral channels between 645 and.
2760 el (15.5 -3.63 )
- spectral resolution 0£0.5 cm! after W
apodisation (“Level 1c” spectra) | comected database:
- spectral sampling interval is 0.25 cnr! = g T = .
- nadir FOV: 12 km

’ Able to detect bad spectroscopic parameters providing t1

BT _ differences

TAST instrumental noise ~ 0.25 K

> Systematic 0.1 K biases ohserved with the new.
aataset of H,0/HDO

> residual analysls permits to identify a bad
estimation of the HWHM parameter

> returns to the Iaboratory and corrections done
(red curve)

ignature on residuals much lower
than instrument r

Summry of GEISA 2014 H,0 Update
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AEROSOLS
SUB-DATABASE
(Physical and Optical Properties)
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+ Gontrol the quality of the proposed updates

+Able to discriminate which paramefers are involved

anstorm spectrometer (HR/FTS)

- v/ Sensivity of resiguals 1o pressure snit
ias (400011000 cm )

i
- Si-diode (11000-13000
‘Spectral resolution : 7.3x10° can!

transmission

| MAIN CONCLUSIONS |

~Alternative updates of both HITRAN (2008, 2012) and GEISA (2011, 2015) databases give to the users the

possibility to have the best spectroscopic parameters at any time (table 1)

> Study of the residuals makes it possible to validate a dataset provided by a laboratory 3 feedback given

before the final version of the GEISA database (table 2)

> For the strongest transitions, it may be possible to identify the parameters which could explain the shape

of the residuals (table 3)
> With the new generation of spatial instruments (high spectral resolution), it is needed to take into
account « minor » parameters such as the pressure shift (table 3)




