La haute réesolution spectrale de IASI:

un outil puissant pour appréhender
la physique de latmosphere
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Sounders : TOVS, ATOVS, AIRS, IASI 1,2,3), IASI-NG
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3 Retrieval strategies : surface & aerosols
LMD

multi-spectral detection -3
clear sky — aerosol — cloud
"o, 1 %1 % &" dust aerosol properties :
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long-term monitoring of continental complementary to UV-VIS-NIR
surfaces 0 "*2 -> transport studies
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Surface characteristics climatologies : T ,; & &+l )
AIRS (2003-2006): Péquignot et al., 2008, IASI( 22007): Capelle et al., 2012
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Dust climatologies: AIRS & IASI 1
AIRS: Plerangelo et al., 2005; Peyridieu et al., 2010 IASI: Peyrldleu et al., in prep.;
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|ASI new developments 2

Dust climatologies:

Pierangelo et al. GRL 2005; Peyridieu et al., inprep .; Tsamalis
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L*QD Retrieval Methodology: Cloud properties
R.,(I;) along CO absorption band around 15 mm

multi-spectral cloud detection

cloud clearing & T, H ,O inversion

~ 3I-TOVS NASA-AIRS NOAA-|ASI
(Scott et al. 1999) (Susskind et al. 2003) (Gambacorta et al.)
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Occurrence of high -level clouds (@, <440 nPa)

co-chairs: C. Stubenrauch, S. Kinne _
http://climserv.ipsl.polytechnique.frigewexca Intercomparison of 12 global global cloud datasets
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A-Train Synergy : evaluation & vertical cloud structure
Stubenrauch et al. ACP, 2008, 2010
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A-Train synergy unique opportunity to validate IR sounder r&vial methods at global scale
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~ Cirrus mircophysics - IR spectra

LMD
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® Cirrus mircophysics : &
- Relationship between De & IWC

Guignard et al. ACP 2012

A (3D61% ,! 1% 34
F%'- 1L* C Az1% 4' 5I' < 64J
IWC = IWP/ Az (Mace et al.200p

logarithmic increase of De with IWC
similar behaviour in tropics & midlat.,
summer / winter
validation with DARDAR IWC profiles
In progress
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IAS| water vapour : validation by measurement campaigns

Deleporte, Flamant

COPS: Rhine valley, summer 200

/

total column comparison with GPS
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How can we detect ice supersaturation (ISS)?

Lamquin 2009; Lamquin et al., ACP 2012

IR Sounders retrieve water vapour within atmospheric laye rs of km’s

=> underestimation of RH ;.. : AIRS peak for cirrus at 70% 6
improved spectral resolution : |ASI peak for cirrus at 80-85%
I
ISS often occurs in vertical layers < 500 m
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determine probability of ISS presence in layer
by calibration with MOZAIC (commercial aircraft)
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Ice Supersaturation and Cirrus : impact of contrails
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Lamquin 2009; Lamquin et al., ACP 2012
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The high spectral resolution of IASI has already proven it

Conclusions & Outlook
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