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Sounders : TOVS, ATOVS, AIRS, IASI 1,2,3), IASI-NG
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A-Train synergy (AIRS-CALIPSO-CloudSat):
unique opportunity for global retrieval method validat ion
vertical structure of cloud types

retrieval & evaluation

cirrus occurrence, phys. & microphys. properties

determination of ice supersaturation within atmospheric | ayers
link between ISS and cirrus
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ﬁl" Cloud property retrieval : TOVS, AIRS, IASI

LMD
R.,(A;)) along CO absorption band around 15 pm

multi-spectral cloud detection

= cloud clearing & T, H ,O inversion
S / 3I-TOVS NASA-AIRS NOAA-IASI
— (Scott et al. 1999) (Susskind et al. 2003) (Gambacorta et al.)
< atmospheric temperature & water vapor profiles, Ty, ¢
«( ™ vty /01 (proximity recognition)
atm. spectral transmissivities from TIGR

+ spectral surface emissivities
e(p, A, coherence
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ia Ry (P A) =Ry (A)] on spectral cloud emissivites

€adr) Pelg (Stubenrauch et al. 1999, 2006, 2008, 2010)

| ‘a posteriori’ cloud detection
cirrus emissivities (8 - 12 um) Mitchell 1996, Baran 2003
1 simulated £\ 2 /34 ¢ 4A-DISORT + SSP of ice crystals

De, IWP (CIRAMOSA, Réadel et al. 2003, Stubenrauch et al. 2004, Guignard et al. 2012)
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norm. cld occurrence norm. cld occurrence

norm. cld occurrence

A-Train Synergy : evaluation & vertical cloud structure

Stubenrauch et al. ACP, 2008, 2010
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co-chairs: C. Stubenrauch, S. Kinne
http://climserv.ipsl.polytechnique.fr/gewexca

Occurrence of high -level clouds (@, <440 hPa)

comparison of 12 global cloud datasets
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Microphysical properties of semi-transparent cirrus

PhD thesis Guignard 2012; Guignard et al. ACP 2012
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eff. particle radius & Ice water path

P " distributions
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Parameterization of De as function of IWC

(A-Train Synergy)

Delanoé & Hogan, 2008, 2010
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How can we detect ice supersaturation (ISS)?
PhD thesis 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% % 3 114
improved spectral resolution : 1ASI peak for cirrus at 80-85%
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determine probability of ISS presence in layer
by calibration with MOZAIC (commercial aircraft)
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Influence of ISS occurrence on Cirrus occurrence
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Supersaturation occurrence frequency

Ci occurrence increases with ISS occurrence

stronger increase in tropics than in midlatitudes
(different formation mecanism?)
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Conclusions
IR sounders sensitive to cirrus ' - # "& $! #3$ & $e " (.

P.g Corresponds to midlevel of apparent cloud depth
(&= 9(C ( - ™= Im

uncertainty estimation from x?: "W 40hPa (4 KinT )
/1 @ 208! #$%$" "+ 8 Sttt )=l $) & 1( GH -
1 @ 20 ' #5%"" $ =# $=&/ 1 *()*999;1" # % ,
40% of all clouds are high-level clouds
AB -" (. % ! # "™ B L
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Retrieval of De, IWP, ice crystal shape seems to be cohere  nt:
2 1 " 1"M&9 (/3 #34. )" M - 0 6
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A-Train constellation allowed to validate AIRS retriev als for transfer to 1ASI

RH,.. determined over coarse atmospheric layers
P )L # s #
1,, - "< "AB- /1 B- [ |
Ice SuperSaturation can be detected after calibratio  n with MOZAIC
Ci occurrence increases with ISS occurrence
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