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‘ 1] Introduction \



‘ 1] Introduction (following) \



[1] FROM SATELLITE OBSERVATIONS TO CLIMATE VARIABILITY AND
EVOLUTION ANALYSIS: along process based on RadiativeTransfer

[ satelitedata | In situ
Radiosoundings

Desarchiving N
Channel sélection De&'_:\rchlvmg
Quality control
Cloud detection
Spatio-temporal —
collocation
Radiative Transfer
Direct Models
Clear sky or scattering medium
nadir or limb ¢ - Thermodynamics
- Clouds
g M odel/observation bias computation { Greenhouse gases
Radiative Transfer | nstruments monitoring P - Continental surfaces
Inver se M odels - Aerosols
- Bayesian inference S /k - €tc....
- Neural Networks _, Scientific
- Clustering Themes

Courtesy A. Chédin, Trattoria/CNES
2-3 April 2008



[2] Overall description
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‘ 3] GEISA-09 Line transition parameters sub-database \
evolution since 1978

http://ara.Imd.polytechnique.fr
http://ether.ipsl.jussieu.fr

N. Jacquinet-Husson et al.
DOI 10.1016/j.jgsrt.2011.06.004



‘ [3] GEISA-09 UPDATE \

GEISA-09 3,807 997 LINES |

8 New molecular species

CH.Br, CH,OH, NO*, HNC,
C¢Hg, C,HD, CF,, CH,CN

5* 1 656 3+4



H,O

co,

N,O
co

CH,

NO
S0,
NO,
NH,
PH,
HNO,
OH
HF

HCI

Spectral range
(cm)

0.007 25,232.004
5.891 12,784.053
0.0263 - 6395.379
0.838 7,796.633
3.414 8,464.882
0.001 9,199.284
0.000 15,927.230
0.000 - 9273.214
0.0174 4,092.948
0.498 3,074.152
0.058 5,294.501
17.805 - 3601.652
0.0119 1,769.982
0.005 35,877.031
41.111 11,535.570

20.240 13,457.841

3] GEISA-09 : Line transition content

# lines

67,789
413,619
389,378
50,633
13,515
240,991
6,428
105,079
68,728
104,223
29,082
20,421
669,988
42,866
107

533

HBr
HI
Clo
OCS
H,CO
C2H6
CH;D
CZHZ
C2H4
GeH4
HCN
C,Hg
C,N,
C4H2
HC;N

HOCI

Spectral range
(cm™)

16.232 9,758.564
12.509 8,487.305
0.015 1,207.639
0.381 4,199.671
0.000 3,099.958
706.601501 - 961.145
7.760 6,510.326
604.774 9,889.038
701.203 3,242.172
1,937.371 2,224.570
0.006 17,581.010
700.015 - 799.930
203.955 2,181.690
191.635 - 730.235
463.604 - 759.989

0.0236 3,799.682

# lines

1,294
806
7,230
33,809
37,050
27,644
49,237
11,340
18,378
824
82,042
8,983
2,577
119,480
179,347

17,862

50 Molecules

111 isotopes
Total # lines 3,807,997

HCOOH
COF2
SF,
C3H4
HO,

CIONO,

Spectral range
(cm)

1,992.628 2,625.497
674.143 3,172.927
0.043 1,730.371
2.985 4,256.547
10.018 1,889.334
725.005 2,001.348
588.488 - 975.788
288.913 - 673.479
0.173 3,675.819

0.636 - 797.741

# lines

120
18,344
126,983
20,788
62,684
83,750
92,398
19,001
38,804

356,899
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3] Archived Spectroscopic Line Parameters
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‘ GEISA-09 : Infra-red Cross Sections content \



GEISA-09 : Infra-red Cross Sections content (following)
and updates

39 molecular species 4 new molecular species: Acetone, PAN, CsHg, CH;CN
647 T/P sets




3] GEISA-09 : UV-Vis Cross Sections content and updates

% %

17 molecular species,
158 T/P sets




3] GEISA-09 : Aerosols sub-database

@hysical and optical properties of basic aero@

OPTICAL PROPERTIES
extinction coefficient

MICROPHYSICAL PROPERTIES scattering coefficient

size Distribution . .
o : absorption coefficient
refraCtlve |ndeX 4 SUb'databaseS InCIUded Sing|e Scattering a|bedo
shape symmetry parameter

phase function
A database on refractive indices of basic atmospheric aerosol
components (Massie,2001)
*Solid Substances
*Acids
Water ice
*Water droplets
s\Water soluble components
*Thin films
(Update underway)

A Database on atmospheric aerosols from LITMS
(Laboratory for Information Technologies and Mathematical Simulation) (Rublev, 1994)

The software package and database OPAC
(Optical Properties of Aerosols and Clouds) (Hess et al., 1998)

The Global Aerosol Data Set: GADS
(Global Aerosol Data Set) (Koepke et al., 1997)




4] GEISA : Effective USE

2

EUMETSAT
3 ! " HSHW & # &
3 % " 1 %) *+ %', % “H %S #

[Scott & Ch din, J.Appl.Met (1981); 4A/LMD http://ara.Imd.polytechnique.fr;
4A/OP co-developed by LMD and Noveltis with the support of CNES (2006)]



4] From GEISA-09 to GEISA/IASI-09

& Individual spectral lines spectroscopic parameters sub-database
Extraction of GEISA-09 in the spectral range 599 & 3001 cm-!
20 molecules (66 isotopic species):

H,0, CO,, O,, N,O,CO, CH,, O,, NO, SO,, NO,,HNO,, OCS, C,H,, N,,
HCN, 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, CCl,,N,O;, HCFC-22
PAN (peroxyacetyl nitrate)

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

& Continuous update

& Related with: IASI measurement capabilities assessment
Associated interest for AIRS



5] Quantitative comparison between H20 intensity values in
GEISA-09 and HITRAN-08

spectral range 1400 — 2100 cm-1

5626 transitions with common quantum identification in both databases (intensity values larger
than 1023 cm-1/(molecule cm-?))

8% of the strong lines (intensities greater or equal 102° cm-Y/(molecule cm-)) exhibit differences
greater that 5%.

N. Jacquinet-Husson et al.
DOI 10.1016/j.jgsrt.2011.06.004



Critical evaluation of spectroscopic data quality

(following)

Search for identical transitions, in term of vibro-rotational identification (but not related with a

lake of theoretical quantum differenciation).

Results of comparaisons between simulations (using the LMD radiative transfert code
4A -Scott and Chédin, J. Appl. Met., 1981) and IASI observations.

2%
Relation with differences
in spectroscopic parameters
to be evaluated

g

«Simulations-Observations»
Differences

Observations over sea
(Spectral Interval : 800 — 900 cm1)

IASI brightness temperature

H,O case; 2003 and 2009 Versions of
GEISA/IASI

July 2007- November 2009 period(

What would be obtained with |ASI-NG ?
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FROM CONCLUSIONS OF VALIDATION WITH THE 4A/OP LINE
By LINE RADIATIVE TRANSFER MODEL

The water vapour spectroscopic parameters: still need to be validated

The water vapour continuum: more tuning to be done when more
validation data (especially with high water vapor content) become

available

The freons bands at 850 and 920 cm-: refine the temperature
dependence

O,inthe 9.6 _m region: the spectroscopic parameters still need to be
validated

Some CO2 — Q, P and R branches: further improvement/tuning of the
line mixing




5] CONCLUSIONS FROM THE 2nd INTERNATIONAL IASI CONFERENCE,
SEVRIER, France, 25-29 JANUARY 2010

General Spectroscopic Requirement to achieve Forward Model
accuracies required for retrievals from IASI and future sounders

Considering the still existing Spectroscopy issues, the following already ongoing specific actions have to
reinforced and maintained:
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NEEDS IN SPACE STUDIES OF OUTER PLANETS AND TITAN
(Courtesy of Athena Coustenis and Bruno Bézard)

CH,and CH;D: in the near-infrared region (from 0.8 to 1.3 m) both from theory
and laboratory measurements

CH3D: bands around 2 m

Far wings line profiles broadened by N, at low temperature

CgH,: at 621 cmt; this band is being studied by Jolly and Bénilan (LISA)
C,N,: at 472 cm™ (CIRS interest)

C;Hg: needs of bands at 869, 922, 1053 and 1158 cm-!
C;H, (allene)
C,Hg: need of the spectroscopic parameters for the 1400-1500 cm-! band
(observed on Jupiter & Titan), full analysis is ongoing
For molecules heavier than C,H; (like C4H,, HC:N) there’s still few data
CO, related with VENUS atmosphere:
- complementary data needed at 1.0, 1.1 and 1.18 m
- investigation of continuum




I

For Titan and the giant planets:

Nitriles:
- C,N, : no data on the combination band at 735 cm-* (which interferes with C,H,
and C3Hy).
- CH,;CN (acetonitrile has been observed in the millimeter range, but also has
bands in the mid and far IR)
- Other nitriles : propionitrile etc...

Intensities :
- Few things exist in the area (submm) covered by FP1/CIRS on Cassini.
- Work in progress at LISA laboratory on C,N, and C,H..
- Needs also on: HC;N, C4H,, HC:N, C,N,.
- Perhaps also redo intensities on methylacetylene.

For Saturn

PH,: has improved but further work would be appreciated
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Ether Products and Services Centre Facilities
http://ether.ipsl.jussieu.fr
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GEI SA 2009 : I nteractive distribution system
http://ether.ipsl.jussieu.fr

N




GEI SA 2009 : I nteractive distribution system
http://ether.ipsl.jussieu.fr

Data Data
description \ /_ Access




GEI SA 2009 : Interactive distribution system
Linetransition parameters (interactive access)

Consultation
/ options

Molecules and
isotopes
selections

Documentation
|| access menu




GEI SA 2009 : Interactive distribution system
Line transition parameters (interactive access)

Transition list

Consultation
/ options

Histogram analysis

Databaseextract — | Ouput file

>
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GEI SA 2009 : Interactive distribution system
Cross sections + Aerosols
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The 2009 edition of the GEISA spectroscopic database
JOQSRT 112 (2011) 2395-2445

doi:10.1016/j.jgsrt.2011.06.004
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