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Inirocductian

- dust size: a key parameter for shortwave radiative forcing

- In-situ measurements show a high variability [Reid et al., 2003]

- present satellite retrievals from visible radiances not ye
satisfactory (MODIS) [Lévy et al., 2003]

— New approach: characterization of dust size from high
resolution infrared measurements (AIRS)
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— Only one parameter is to be considered: coarse mode
effective radius r,
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— retrieving dust properties from infrared radiances first

requires knowledge of the atmospheric situation




BT clear - BT dust (K)

AOT=2.5
) AOT=15 ——
‘ AOT=0.75
I 14 .
8 i 4000 m
Al 12 | 2500 m -
| M{ . ~l 800m -
6 r‘ﬂ’vﬁ" | Optical depth M 1
-"r ‘IirI! Ii:'ll :1 I'Il
1 iy T s
;'Tr'"“ 5 : s
2 ' L | 6 Lol Layer altitude
0 v - A m‘ 4 I' lllinrl ,I:II[F‘ 4 r:;’{ '“}F
500 1000 1500 2000 2500 , ’ i ’ :j?% L ﬁ
wave number (cm-1) ATRN Y W\ ! )
0 I I"""E'l‘n‘ " f“i
500 1000 1500 2000 2500

wave number (¢cm-1)

— Effect of dust optical depth and dust layer altitude: a few K
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— Effect of dust size and shape: a few tenths of K
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Pierangelo et al, ACP, 2004
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Case study : Saharan dust over the
Atlantic Ocean, April to June 2003
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60,000 simulations (changing atmospheric situatio
Conditions: AOD > 0.2, altitude > 1300
Estimate of the error for a single retri

— Good performance of the algorithm over the 1-5 um



th AERONET

AIRS 2.02 2.27 2.14
' icl 1.67 1.7 1.67
AERONET Spherical particles 6 8 6
(Capo-Verde) :
non spherical 1.89 1.71 1.67
particles

Possible reasons for discrepancies:

-only 2 to 5 days per month for AERONET and AIRS (not the sam

-AERONET: day-time, AIRS: night-time

-AERONET less sensitive to bigger particles (size paramete

explain overestimation

—Good agreement with climatological value (2.15 um)

[Tanré et al., 2001]
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LMDz-INCA: mass median
diameter for a monomodal
A distribution
AIRS: effective radius for the
coarse mode

East-west gradient:
preferential settling of big
particles (2.4 to 2 ym)

AIRS sizes decrease more
abruptly than LMDz-INCA:

accumulation mode less
sensitive to dry deposition than
coarse mode

30°N: higher radius for both
AIRS and LMDz-INCA



ew method to constrain dust size distribution

=First time that dust size is retrieved from infrared
radiances

*Results for April to June 2003 in good agreement
with in situ measurements

=Reduction of the coarse mode effective radius of
dust particles with transport distance (2.4 to 2

»Geographical pattern in agreement with LMC
INCA simulations

Promising extension to IASI (higher spectral sampling)
Possibility to retrieve other microphysical properties:

dust aspect ratio, or composition (e.g. quartz content) could
be retrieved with the same procedure?



