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|AS| mission (Infrared Atmospheric Sounding Interferometer)
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Retrieval of 6D profiles from IASI [Lacour et al,, 2012]
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Global distributions from IASI ?

|ASI da|Iy global dlstrlbutlons (1 day) 5D at 4,5 km

2013.04.01

AM and PM averaged

IASI-A + IASI-B (1 hour diff)

IASI-A + IASI-B ~2 600 000 spectra
Clear sky ~400 000 observations

|

Massive amount of data... Not retrieved




oD [permil]

Simple isotopic models in the vapour
From [Noone 2012]
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Simple isotopic models in the vapour
From [Noone 2012]

O _ T AL PR DL UL LIS I ] )
H P 4 Mixing with land source
50+ Turbulent mixing —
p———— M 4 Mixing with oceanic source
—— - = ——.~
~ Oceanic source |
\\\ q,=2e” mol/mol |
= | oD =-75 permil |
§ ¢ Open system (Rayleigh)
E‘_'ZOO 7] Recycling of water vapour 7| Condensate is removed from the system
) ] ’ . | .
0 -250 Advective transport —{ Over-depleted -> Rain-
i 4 reevaporation
300 @ IASI monthly zonal averages B
- | =S = :
-350 | 60 45 -30 -15 00 15 30 45 60 —_
| Latitude |
_400 T l T l T I T l T I T l T I T [ T ] T [ T

0,0  2,0x10° 4,0x10° 6,0x10° 8,0x10° 1,0x10° 1,2x107 1,4x10% 1,6x107 1,8x10° 2,0x107 2,2x10°
H,O [vmr]



South Pacific: cloud detrainment
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|ASI sampling around clouds
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dD at 5,5 km [permil]

Daily variations 2010-2012 Izana
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3D [permil]
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Tropics: 1st order control = dynamic (we)
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ASD [permil]

Tropics: Isotopic footprint of convection’s depth
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Pressure [hPa]

Tropics: Isotopic footprint of convection’s depth

Enriching mechanisms Depleting mechanisms ?

a) P_max_w >700hPa b) P_max_w <500 hPa

Mesoscale subsidence

[Kurita 2013, Risi 2008]

Mixing of convective

updraft/convective detrainment
with the free troposphere
Condensate detrainment Mid troposphere convergence
Recycling of the condensate (low [5“[3') fEEdSZtgiiysLtemZOOﬂ
oore , Lee
Re-evaporation of the
rain drops
[Worden 2007,Risi $008
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Different interpretations of the dominant
control on the amount effect in the
precipitations..



8D at 4.5 km

Tropics: Isotopic footprint of convection’s depth

Amount effect in the vapour? « Decrease of 6D associated with an increase of g »
Not the same than the amount effect in the precipitations

Analyse of 6D-q monthly averages for convective regimes only (wc,,<0)
IASI: temporal correlation between daily average for each month
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The amount effect in water vapour
is more frequent for deep
convection

Rain re-evaporation is often
associated with deep convection



Conclusions

o |IASI 6D profiles contain a lot of information on hydrological processes

o Numerous processes can be inferred directly from IASI observations:
cloud detrainment
different airmasses sources
turbulent mixing
evapotranspiration
depth of convective mixing
amount effect in the water vapour

o Still lot of work to understand the observations

o Need of better interpretating frames than simple models



Space remote sensing of 6D

o Only 8D can be retrieved from space

o Instrument type: o Vertical sensitivity: o Precision ( on 1 measurement):
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8D [permil]
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oD 5.5 km [permil]
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a) P_max_w >700hPa b) P_max_w <500 hPa

Pressure [hPa]

Mesoscale subsidence
Mixing of convective
updraft/convective detrainment
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