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LJ L‘ f?ﬁ Spectroscopy is at the root of modern planetology, enabling to determine the physical properties of planets remotely.

GEISA a computer-accessible Spectroscopic Database and associated management software, designed for the interpretation of remote sensing
observations (suitable for all instrument categories) and using a line-by-line (atmospheric) layer-by-layer approach.
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SPACE MISSIONS RELATED TO S PECTROSCOPY AND GEISA (Examples)

CURRENT GEISA SYSTEM (created in 1974)
Contents and Organization Terrestrial atmospheric sounding for scientific study of the atmosphere:

METEOROLOGY, CLIMATOLOGY, AIR QUALITY/CHEMISTRY é

. . Missions: EUMETSAT
»Minor permanent constituents of the EARTH atmosphere: '
O,,CH,,N,0,CO ... Current: IASI [on Metop-A (2006), Metop-B (2012),Metop C (2018)]
»Major Permanent constituents of EARTH atmosphere: O,,H,0,CO, Future: IASI-NG. MERLIN. MICROCARB
(MSG2 250108)  »Trace molecules in the EARTH’ atmosphere: Requirements:

NO, SO,,NO,,NH;, HNO;, OH,HF, HCI, HBr, HI, CIO, OCS, H,CO, PH,
»Molecules in atmospheres of JUPITER, SATURN, URANUS, TITAN,
etc.: CHg, CH;D, C,H,, C,H,, GeH,, HCN, C;Hg, C;H,

(CASSINI-HUYGENS
29/01/06)

TITAN

.. - 1) remote sensing of the atmosphere at high spectral resolution
FT spectrometers (IASI, IASI-NG)
Grating spectrometers (MICROCARB)
Lidars (MERLIN)

- 2) evaluations of the performances for

THREE INDEPENDENT SUB-DATABASES (associated management softwares )
- LINE PARAMETERS: wavenumber, intensity, air broadening pressure half-

width (HWHM), energy of the lower transition, quantum identification, . L “ 5t MicroCarb
temperature dependance of coeffficient for HWHM Missions under exploitation Column
| Missions under development et

- ABSORBTION CROSS-SECTIONS: -in the IR (40 molecular species);
- in the UV/VIS (17 molecular species) i
- MICROPHYSICAL and OPTICAL PROPERTIES of ATMOSPHERIC AEROSOLS

GEISA 2014 SYSTEM OVERVIEW

Methane monitoring

TBIASI{K)

| zo GEISA Reference Basis for IASI Level 1
Cal/Val activities @CNES and @LMD
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High precision simulation tools required

IAS I _ N G H-O update for GEISA-2014
SUMMARY
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! e R.A. Sch ker et al.
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100 | / 3.0 — : T g . : Total = 188944 H,O lines in GEISA-2014
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No Lines &= No Molecules No Isotopes Wavenumber (cr") B
Minerals Organic acids AEROSOLS
AB SORPTION IR CROSS'S ECTIONS SU B'DATABASE Clay Anhydrite Ammonium sulphate (NH4):S50,
llite Dolomite Benzoic acid C;H;O, S U B - DATA B A S E
Kaolin Hematite Glutaric acid C;Hg(COQH), (Ph sical and
J. Harrison and P. Bernath, ASA/HITRAN @. Hodnebrog, M. Etminan, J.S.Fuglestvedt, G. Montrillite Ihlilgglinite m?éﬁfg';;éﬂgﬁ?é%gﬁ} y
. . 2 2 . .
conf., Aug. 2012, Reims Marston, G. Myhre, C.J. Nielsen, et al., Rev. of SIS Oxalic acid H.C.0. Optlcal Propertles)
Geophys., 2013 Olivine Phthalic acid CzH.(CO.H),
Olivine Fayalite Pinonic acid CyoH:c04
= Quartz Pyruvic acid CH,COCOOH
Wustite Succinic acid C4H:Os4
Acids Water ice and sea-salts
Ethane H.S0, Supercooled Ice
Propane HNO, Water Water
Acetonitril Nitric acid dyhydrate (NAD)
cetonitrile Dusts and sands Ashs, soots and burning aerosols 5%
l\rﬂgftlh anol th Saharan dust Andesite Flame soot Diesel
rifiuorometnane %asallt Ash volcanic Volcanic Ash
Acetaldehyde ,ramt? Biomass aerosols
Limonite : .
Obsidian Pyrolytic graphite :
Pumice Propane 8 Geron sort
B New species Sand Organic-Based [ Updated species
@ GEISA 2011 latil |
B Updated species Carbonaceous e Sf::tthers
B Claus Nielsen data [ Jeremy Harrison data
@CFCs @ Perfluorinated alkenes O Polyfiuorinated ethers Brown carbon spheres Martian Dust
@ Fluorinated alcohols @ Fluorinated aldehydes [ Other Amorphﬂus carbon Organic haze
Different HULIS

Beyond the 2014 GEISA Workshop

Anticipating the future of Molecular Spectroscopy: context and requirements
Improving database contents r

Jomrmol o

MOLECULAR
SPECTROSCOPY

2014 GEISA WORKSLOES wtx“ GEISA System Distribution

Atmospheric Chemistry
Data Centre

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

»High and very high spectral resolution laboratory measurements.

»>Absorption cross sections of atmospheric trace constituents. Of particular
interest are the absorption cross sections for gases with greenhouse gas
potential.

>Atmospheric aerosol precursors; characterized archives on microphysical and
éoptical properties of aerosols.

»>Theoretical spectroscopy: non LTE conditions, line shape models and
‘assessment of associated line parameters.

»Feedback from Metrology groups and from groups developing remote sensing
instrumentation on latest needs to improve the precision/accuracy of
éspectroscopic data.
Databases evolution and user friendly access

http://www.pole-ther.fr
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Reprobus map for the TRO-pico campaign 475K

Home

Mewns
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Project call

15, 16 october 2012 : Ether users committee meeting

Deadline for submission of manuscripts:
October 15, 2015

2g november 2012 : Ether steering committee meeting

This special issue of the Journal of
Molecular Spectroscopy is on “New Visions
of Spectroscopic Databases”.

It evolved from contributions, discussions
and conclusions of the 2014 GEISA
Workshop, the aims of which were to assess
the current spectroscopic databases and to
enhance the interactions between experts
from various disciplines, needed to meet the
challenges and stringent requirements of
future remote sensing instrumentation

Satellites Balloons

-

=» Field Campaigns
- TROpico - Megapaoli - Enriched - StrapolEte

Daily Modelisation and Forecast
- Mirmosa - Reprobus - Acomida

“All-purpose” (GEISA, HITRAN, CDMS...) and molecule-specific spectroscopic
databases (CDSD, SM&P, CH4...) are concerned:
>Assessment and revision of the contents of each database.
»Feedback from Metrology groups on presently available precision/accuracy of
‘spectroscopic data and on the traceability of spectral reference line data.
>Access: dissemination, adaptability to specific needs from various
communities (not necessarily dealing with remote sensing measurements)...
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