





LMD CIRS (Cloud Retrieval from IR Sounders)




Cloua properties retrieval adeveloped at LMD.
LMD CIRS (Cloud Retrieval from IR Sounders)

(Stubenrauch et al. 1999)

Uses 8 AIRS radiances between 11 and 13
MICrons.
Detects the presence or a cloud, aetermines
Pclal, Teld, Zclal, Ecld.

Methodology of crystal habit retrieval based on

the difference between spectral emissivities

between 8 and 12 microns.




Cloud structure, with vertically
contiguous cloud layers: Maximum

™ overlap hypothesis

Random overlap hypothesis for

> distinct cloud structures
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Each cloud structure is divided in sub-

sections. In each sub-section optical
depths are summed up.

Cloud is detected if ET,- >0.05

Clouds located below detected clouds are
not detected.

The cloud is “high” if Dy = Pyropo < 250Pa.
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Average on the LMDZ mesh of cloud structure quantities:

* Total area

* High cloud area
* Cb area (with cld emiss>0.85)

Cloud structure,
with vertically
contiguous cloud
layers: Maximum

_ For each type of clouds:
overlap hypothesis

* Cloud pressure

* Cloud temperature

* Emissivity

* |ce water path
Random overlap hypothesis for “Geometrical depth etc.

distinct cloud structures
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* Anvil area (with 0.25 < cld emiss< 0.85)
* Thin Cirrus area (with emiss< 0.25)
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Percentage of high clouds over total cloudiness

\Winter | Tropics ______|NHmidlat ___|SHmidlat __

NPV4 12 63% 43% 31%
Guignard et al. 62% 31% 14%

Summer | Tropics | NHmidlat ___|SHmidlat __

NPV4 12 59% 55% 36%
Guignard et al. 58% 32% 28%






IWP median values for high “anvil” clouds
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Control experiment
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occurrence
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21h30->1h30
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Relative decrease of anvil
cover from 21h30:

25% from 21h30 to 1h30

60% from 21h30 to 9h30.
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Percentage of Cb, anvils and Thin Cirrus over high clouds

in AIRS, IASI and LMDZ

(African box)

LMDZ control experiment
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ThCi have the highest cover at 9h30 LT and

13h30.

AIRS
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tci

Anvils have the highest cover at 21h30 LT.

ThCi and anvils cover are equivalent at 1h30.
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occurrence

occurrence

Increasing precipitation efficiency
in the upper troposphere in LMDZ
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The distributions are sensitive to the epmax parameter.
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cloud pressure (hPa)
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emissivity

Diurnal cycle of Anvils emissivities
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Cloud clusters

Model : grids of 2.5 x 1.26 degrees
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* Compute cloud clusters at the LMDZ horizontal resolution with new thesholds?
* Perform simulations at higher resolution?






