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GEISA SYSTEM GENERAL CONTEXT

“ GEISA is a computer-accessible Spectroscopic Database
designed for accurate forward atmospheric radiative transfer
calculations using a line-by-line (atmospheric) layer-by-layer
approach.

spectral range 10° - 35,877 cm-
1079 - 0.28 um

GEISA : Gestion et Etude des Informations Spectroscopiques Atmosphériques ;
Management and Study of Atmospheric Spectroscopic Information

N. Jacquinet-Husson et al., The 2009 edition of the GEISA spectroscopic database, JOSRT
112, 2395-2445, 2011
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GEISA-11 SYSTEM GENERAL CONTEXT

Spectroscopy is at the root of modern planetology,
enabllng to determlne the physical properties of planets remotely

omputer-accessible Spectroscopic Database

GEISA

Gestion et Etude des Informations

Spectroscopiques Atmosphériques ;
lanagement and Study of Atmospheric Spectroscopic Informatic

MANAGEMENT

SOFTWARES
For each Sub-database
http://lwww.pole-ether.fr

(CASSINI-HUYGENS
29/01/06 TITAN)

0-
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Microphysical and optical properties
of atmospheric Aerosols sub-database
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GEISA-2014 System Overall Description

spectral range 10¢ - 35,877 cm™ (1070 - 0.28 um)

GEISA 2014 UPDATE

Three SUB-DATABASES

MANAGEMENT
SOFTWARES
and DISTRIBUTION

http://www.pole-ether.fr

@ Line parameters sub-database

52 molecules (113 isotopic species)
About 4,800,000 entries in the spectral range10° and 35,877 cm-"

»Major permanent constituants of EARTH atmosphere : O,, H,O, CO, ...

»>Trace molecules in EARTH atmosphere :
CH,4, NO, SO,, NO,, NH;, HNO,;, OH,HF, HCI, HBr, HI, CIO, OCS, H,CO, PH,,..
~wiolecules in atmospheres of JUPITER, SATURN, URANUS,TITAN etc.:

¥ Absorption cross-sections sub-database CAsSINLHUYCEN
IR and UV/Visible 29/01/06 TITAN)

@ Microphysical and optical properties of atmospheric Aerosols sub-database

ITSC-19, Jeju Island, South Korea, 25 March — 1 April 2014
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GEISA and IASI/IASI-NG Atmospheric Sounding

Extraction of GEISA in the spectral range 599 - 3001 cm™"
Actual molecular species selection (possible extension)

**Individual spectral lines spectroscopic parameters sub-database

23 molecules (66 isotopic species):

=16 molecules (53 isotopic species) selected for operational meteorology)
H,O, HDO, CO,, O,, N,O, CO, CH,, CH;D, O,, NO, SO,, NO,, HNO,, OCS, C,H,, N,

=7 molecules (13 isotopic species) selected for IASI trace gas retrievals
HCN, HNC, NH;, HCOOH, C,H,, CH;OH, H,CO
IR absorption cross-sections sub-database (mainly CFC’s)

6 molecular species
*CFC-11, CFC-12, CFC-14, CCI,,N,O5, HCFC-22;
*PAN (peroxyacetyl nitrate)

“*Microphysical and optical properties of Basic Atmospheric aerosol
components sub-database

ITSC-19, Jeju Island, South Korea, 25 March — 1 April 2014
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S 2014 GEISA line by line archive for IASI and IASI-NG Archive
" @ Laplace \ﬂ[ ‘ ¥ i = urliie

645 — 3001 cm' spectral range (extraction of GEISA)

21 Molecular species
Operational Meteorology interest

H,O updated

HDO updated

CoO, updated Line shape parameters by R. Gamache

o, No update on GEISA-IASI spectral range; update for GEISA

N,O No update

(010) No update

CH, updated V. Boudon’s , A. Campargue’s new line lists

CH,D updated V. Boudon’s , A. Campargue’s new line lists

o, updated New global approach by Shan Shan (JPL); revision of positions and ground level of HITRAN-12
NO No update

SO, Possible update (Ulenikov et al.; spectral interval 2600-2900 cm™")
NO, No update

HNO, updated A. Perrin, H®NO, at 11um. New isotopologue (code 156)

OCSs No update. Some verification to be made in the actual data base

C,H, updated D. Jacquemart at 7.7 um; spectral range:

N, No update

Trace gazes potentially detectable by IASI and IASI-NG (non exhaustive list)

HCN updated J. Harris and J. Tennyson
HNC

NH, updated L.R. Brown

HCOOH No update

C,H, updated J.-M. Flaud

CH,OH No update

H,CO No update

ITSC-19, Jeju Island, South Korea, 25 March — 1 April 2014



I (*) HWHM: line half-width
at half-maximum

Energy of the lower transition level (cm)

sition

A
B
C
D
E
F | Temperature dependence coefficient n of the air broadening HWHM
G Identification code for isotope as in GEISA

I Identification code for molecule as in GEISA

J Internal GEISA code for the data identification

K  Molecule humber in HITRAN

L Isotope number (1=most abundant. 2= second...etc) in HITRAN
M

N

@)

R

A!

B!

C!

F!

NEW

Since GEISA-09
Standardized
parameter
missing values

Einstein A-coefficient (s).
Self broadening pressure HWHM (cm-'atm™)
Air pressure shift of the line transition (cm-'atm-1)
Temperature dependence coefficient n of the air pressure shift
Estimated accuracy (cm) on the line position
Estimated accuracy on the intensity of the line in (cm-!/(molecule.cm)
Estimated accuracy on the air collision HWHM (cm-'atm1)
Estimated accuracy on the temperature dependence coefficient n of the air broadening
HWHM

O’ Estimated accuracy on the air pressure shift of the line transition (cm-'atm-')

R’ Estimated accuracy on the temperature dependence coefficient n of the air pressure
shift

N’ Estimated accuracy on the self HWHM

T  Self pressure shift of the line transition (cm-'atm-')

T’ Estimated accuracy on the self pressure shift of the line transition (cm-'atm-)

U Temperature dependence coefficient n of the self pressure shift

U’ Estimated accuracy on the temperature dependence coefficient n of the self pressure shift
broadened HWHM (cm-'atm-1)

S Temperature dependence coefficient n of the self broadening HWHM

S’ Estimated accuracy on the temperature dependence coefficient n of the self- broadening

ITSC-19, Jeju Island, South Korea, 25 March — 1 April 2014



Line intensity (cm™/molecule.cm™)

Line intensity (cm™/molecule.cm™)

IMPORTANT: for GEISA 2014 edition HDO no more considered as an
isotopologue of H,O but as an idependent molecule (as for CH, and CH;D)
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IMPORTANT: for GEISA 2014 edition HDO no more considered as an
isotopologue of H20 but as an idependent molecule (as for CH4 and CH3D)
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Intensity of the line in (cm-1/(molecule.cm-2)

Intensity of the line in (cm-1/(molecule.cm-2)
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Line intensity (cm™'/molecule.cm™)

Line intensity (cm™'/molecule.cm™)
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Line intensity (cm™/molecule.cm™)
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IAS| Band B1 : 715 — 725 cm! spectral interval

See presentation #4.05 Scott et al
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Work to be done at LMD: an
Update of the line mixing coefficients using new GEISA 2014 CO, HWHM by using : & -

v'Line mixing tools (J-M Hartmann ) AL AT AR
v Different Voigt profiles : classical or speed dependent ( Ha Tran)
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- GEISA-2014 Cross-Sections Sub-database “
- | LD | "EEER. T j yeme

@. Hodnebrog, M. Etminan, J.S.Fuglestvedt, G. Marston,
G. Myhre, C.J. Nielsen, et al., Reviews of Geophysics, 2013

J. Harrison et P. Bernath, ASA/HITRA
conference, Aug. 2012, Reims

B New species
@ GEISA 2011
O Updated species

@ CFCs @ Perfluorinated alkenes [ Polyfluorinated ethers
@ Fluorinated alcohols @ Fluorinated aldehydes @ Other

@ Claus Nielsen data @ Jeremy Harrison data ITSC-19, Jeju Island, South Korea, 25 March — 1 April 2014



. GEISA-2014 AEROSOLS SUB-DATABASE

Minerals Organic acids
Clay Anhydrite Ammonium sulphate (NH,).SO0,
Illite Dolomite Benzoic acid C;H:0,
Kaolin Hematite Glutaric acid CiHs(COOH),
Kaolinite Malonic acid CH,(COOH),
'(\)"Ici’\:tn";"””"”“e Oxalic acid H,C,0,
Olivine Fayalite Phtha!lc agld CoHa(COH).
Quartz Pinonic acid C,gH.¢0;
Wustite Pyruyig aciq CH;COCOOH
Succinic acid C,H.0,
Acids Watern ice and sea-salts
H,SO. Supercooled Ice
HNO3; Water U
H,SO4 + HNO3 Ice Ich
Nitric acid dihydrate (NAD) Water

Dusts and sands

Ashs, sootsand b

Saharan dust Andesite Flame soot
Basalt Ash volcanic
Granite Biomass aerosols 4%
Limonite Pyrolytic graphite
Obsidian Propane
Pumice Organic-Based
Sand nonvolatile aerosols
Carbonaceous Othe

Bl New species

Brown carbon spheres
Amorphous carbon
Different HULIS

Martian Dust
Organic haze

I GEISA 2011
[ Updated species

ITSC-19, Jeju Island, South Korea, 25 March — 1 April 2014



GEISA SYSTEM COMPREHENSIVE DISTRIBUTION

Ether

8 Atmospheric Chemistry
Data Centre

http://www.pole-ether.fr
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Project call

15, 16 october 2012 : Ether users committee meeting

Reprobus map for the TRO-pico campaign 475K

- Satellites - Balloons - NDACC - ECCAD - |AS| - GOSAT - |1AGOS

Satellites Balloons NDACC ECCAD IAS| GOSAT IAGOS
W “on 1ac8s
\
ec@AD

=» Field Campaigns
- TROpico - Megapoli - Enriched - StrapolEte
Daily Modelisation and Forecast
- Mimosa - Reprobus - Acomida

- GEISA - Kinetics

GEISA Kinetics
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General content %& Format descrlptor

The GEISA-09 line transition parameters archive contains 3,794,488 lines in the spectral range J r(- g]
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0.000001 - 35,877 030606 cm™ 2 | " 6 [ 1 [ [ [® 6] 4 333
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Nu?berofenmespermoleculein GEISA-09 line transition parameters Lines evolution since GEISA-03 for GEISA-09 updated molecules \ 0999999 | -9.9999D01 9989 [ 08998 [ = [ * [ = [ [-99[69 |99~
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In red  Malecules updated in the GEISA-09 edition. [ 12 23| 2] 30| 64| 8o[ 104] 119[ 123[ 126] 129] 132
Number ;
1 152 161171181 182172 "s"s -y | | U ‘ 3 | 8 | 10 ‘ " ‘ 8 ‘ 4
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oH 14 |616281 42868 L > I 2 D Energy ofthe lower ransition level (') ase .
[H [ 15 |19 [ 107 i PrEcssiiii i h|Ved m0|eCU|a|E|(|1234) Transition quantum identifications for the lower and upper state of the transition
| el ‘ 5 [1715 | 3 Ao B E1: upper state vibrational identification E2 Iowevstatevmranona\\dem\fcatlon
E3 : upper state rotati E4 : lower state rotati
| HEr } 17 \11 19 | 1294 F:temperature dependence coefficient n of the air broadening halfwidth
G : identification code for isotope as in GEISA
The included molecules are constituents of the atmospheres of Earth (major permanent and trace molecules) and of other > F d ioti
. : ormat description
Planets {such as: CoHs, GeHs, CaHg, CoMp, CqHz, HC3N, HzS, HCOOH and CsHg, for the Giant Planets). Amona the 31 >0 Ind ioti
spectroscopic parameters archived in GEISA, the most important for atmospheric radiat Overall descrlptlon vera escription
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2014 GEISA™

The purpose of the workshop is 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.Imd.jussieu.fr/geisa2014

Dead line for registration and submitting an Abstract March 28th

ITSC-19, Jeju Island, South Korea, 25 March — 1 April 2014






e lOoSPREIC adiationy Il SIS )
o fféi;r"é“‘ [?a Labora Meteorologie Dynamique/CNRS/IPSL Z.:

ACKNOWLEDGMENTS
to

CNES, CNRS/INSU and EUMETSAT

for their Encouragements and Supports

THANK YOU FOR YOUR ATTENTION

ITSC-19, Jeju Island, South Korea, 25 March — 1 April 2014



