http://ara.abct.Imd.polytechnique.fr

SARAS R_ 1A A
Hedoomlogne Dynamsque CNRS IPSL

&

=

e Zczech: fnw Sewcn

Call for Papers for Special Issue on New Visions
of Spectroscopic Databases

http:ffwnanw.journals.elsevier.com/
journal-of-molecular-spectroscopy/
call-for-papers/

special-issue-on-new-visions-

GEISA: Gestion et Etude des Informations Spectroscopiques Atmosphériques; Management and Study of Atmospheric Spectroscopic Information
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For several decades, space agenci es have wndertaken a wide range of ob servati on programs for the
sty of the Earth, as well a5 planetary and stellar atmospheres Succesful explottaion of present
and fiture meteorclogical, chemical and environmental satellite missions relies fundamentally on
spectroscopy and radiative transfer modeling for which public spectroscopic line paramester
databases have been at the core of sate of-theart developments. The skills of cortirmously
collecting, archiving and distributing all the necessary ingits for atmospheric radiative transfer
models made it possible to meet the needs of the irdernati onal efforts and projects for atmospheric
remote senang However anew vision of spectroseopic line parameter s databasesis now mandatory
to meet the challenging requirements of atmospheric measremerts already underway or plarned
for the near fiture

This special issue of the Tournal of Molemiar Spectroscopyis on “Mew Vidons of Spectroscopic
Databases™ It evolved from cortribitions, dscusions and conclusions of the 2014 GEISA Lahorataite Inte ersitaire
Workshop, the aims of whichwere to assssthe ourrert pectrostopic databases and to enhance the des Sys t emes Almusphenq ues,
irteractions hetween experts from various disiplines, needed to meet the challenges and stringert CNRS;’ U v Pans Est Creteil
tegitemerts of fimire remote sendnginsrmentation and Univ Paris 7 Dd t Créteil, Fra
Covering the el ectromagnet c spectrum from the microwase to the ultrasndl et, contributions to this F‘ udiE@lis ecfr
specid 1ssue on the foll owing them es are wel comed:
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alm ospheres as well as in astrophysics and adronomy, anticipated svolulion of requiremerts to be
met by experimental and theoretival spectroscopic nformation (melecul ar species, speciral ranges,
pressure and tem perature dependencies gas concerirationranges, evolving slection and acouracy
of line parameders. )

Improving database contenis: High and very high spectral resclulion laboratory measuwemerts,
absorption cross-sections of atmospheric trace constituerds {emphasis on potentid geenhouse g p artrent o fphy
zases), almogpheric aerosols (microphyacad and optical pmpeﬂl 5, precwrsors); theoreticdl  University of Lethbri dg
spectroscopy (non LTE cmdmons line shape models. ..}, feedback from veers, including groups Canada
develomngrmot sensing instrumentalion, on latest needs to improve the precision/accuracy of adriana predoicrossiuleth, o
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spectroscopic data.

Databases evelution and wser friendly access: Allpurp 7 (GEISA, HITRAN, CDMS..) and
molecule-specific (CDSD, SMEP, CHy...) spectrosopic databases are included: assessment and Service
evision of their contents, feedback from metrology groups on presently available spectroscopic

information (precisi on/acouracy, traceability, dissemination)), adaptability to specific needs from  Universi
Various commiriti es not necessarily inwolved in remote sensingmeasnrements.
A1 papers will be subject to the normal submission and referesing process
publication standards of the Tourna of Molecular Spe ctroscopy.
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With the advent of instruments highly resolved spectrally since the beginning of the 2000’s, minimization of the error due to the

LIS . .
ét spectroscopy Is more and more essential. CNE@%N%ZLLNEE?DEC;Y#E“N&“d
@ 9o A O UPMC | & //GEISA a computer-accessible Spectroscopic Database with associated management software, designed for the interpretation of various for their encouragements and supports

atmospheric remote sensing observations and especially efficient for high spectral resolved Radiative Transfer simulations.
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THREE INDEPENDENT SUB-DATABASES (associated management softwares
)

- LINE PARAMETERS: wavenumber, intensity, air broadening pressure half-

width (HWHM), energy of the lower transition, quantum identification,

temperature dependance of coeffficient for HWHM, ..........

Current missions: [on Metop-A (2006)

e Metgp-B (2012),
//////
VA=W Metop C (2018)]

News

february 2015 : MIMOSA workshop
ER newsletter

On the left: PV vortex at 550 K; on the right: the associated temperature lorecasts
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VALIDATION of GEISA
The main difficulty in interpreting differences between radiative transfer
simulations and observations is to be able to separate errors coming from AEROSOLS
Niwliln GEISA the different actors of the radiative transfer simulations. For example errors SUB-DATABASE
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iy e atmospheric _ | Example of the 6.3 um band
~ - ~ 1.6-1.7 um CH, spectral range interest — situation Spectroscopic Instrumental ' : : : : . — .
Ground-based data - TCCON R 4 = 0. ARSA SSA databases parameters | The aim of this study is to estimate the spectroscopic parameter precision needed for IASI-NG, taking into account
network bad HWHM detected and o ‘ (i S e.g. GEISAHITRAN e.g. IS}, TCCON | the interference between the lines. Simulations have been made using an improvement by a factor 2 of the spectral
c - c - Iy I = =
Fourier transform spectrometer (HR/FTS) h'gh Impact Of the pressure Sh'ft observed on HZO line ARCA ¢ &// L e e e e e e e e I resolution and of the noise of 1ASI.
= 2 detectors: _ ol (1) H,0 Position Intensity HWHM EO P shift
e Ll - ! GEISA-  6031.89939 7.3020D-26 0.0300 2042.31 -0.00000 Using a precise radiative transfer algorithm (here 4A/OP). and observations at Method : in a given spectral range, a spectroscopic parameter X of GEISA-2015 is randomly perturbated (Gaussian
Spectral resolution : 7.3x10" cm’! 2011 High gap | uti H ¢ g ) h bl law without bias) for all the lines of a molecule. This action is repeated N times to give at the end N new versions of
GEISA- 603189940 7.1300D-26 0.0380 204231 -0.01106 Igh spectral resolution (here from IASI and TCCON), it has been possible to the GEISA 2015 (perturbated versions).
- A 2015 trace back the impact of the quality of each individual spectroscopic parameter. AAJOP is then run for a given set of atmospheres (from TIGR database) and for the N perturbated databases.
R SR Yo HITRAN- 6031.89939 7.3020D-26  0.0078  2042.31 -0.02200 Each - d to the ref imulati iginal GEISA-2015 t - t
e o015 R iaE & all, JUS, 2616, 5 SIeEiceesie deEhnses., culbiiize) ach run is compared to the reference simulation (origina - spectroscopic parameters)
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=] =» residual analysis permits to identify a bad & == IASI-NG noise in grey = Al
v'Alternative updates of both HITRAN (2008, 2012) and GEISA (2011, 2015) databases give the users the possibility to have the best spectroscopic - = . s T = estimation of the HWHNM parameter m .g “%9ses 1590 Py 1600 P 1610 Te1s 1620 1625
parameters at any time @ =» returns to the laboratory and corrections done 0
v' Study of the residuals makes it possible to validate a dataset provided by a laboratory = feedback before the final version of the GEISA database @ (red curve) IASI-NG: Intensity 5% —— |ASI-NG: HWHM 5% +——
A v It may be possible to identify the parameters which could explain the shape of the residuals even for « minor » parameters such as pressure shift (@) and Able to detect bad spectroscopic parameters providing their signature on residuals much lower A minimum precision around 5% for the intensity or for the HWHM seems to be needed in the cen_ter of the 6.3
/ validation possible for low intensity lines © than instrument noise um band of H,O to get a spectroscopy impact error at the same level as the IASI-NG noise
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