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Observation from space, being global and quasi-continuous, is a first importance tool for
aerosol studies. Remote sensing in the visible domain has been widely used to obtain better
characterization of these particles and their effect on solar radiation. On the opposite, remote
sensing of aerosols in the thermal infrared domain still remains marginal but needed for the

evaluation of their total radiative forcing.
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3. 6-year climatology from AIRS

Infrared remote sensing provides a way to retrieve other aerosol characteristics, including their
mean altitude 1. Moreover, observations are possible at night and day, over land and ocean.
We present the results obtained from 6 years of AIRS observations!?l and the improvements brought to the
method in order to take advantage of the very high spectral resolution brought by IASI.

Inversion principle :
1) Determination of an atmospheric situation the closest to the situation observed using channels mostly

sensitive to temperature and water vapor,
2) Simultaneous retrieval of both aerosol properties (AOD, altitude) from channels mostly sensitive to
aerosols. The proximity recognition in the LUT is made only for atmospheric situations found in step 1.

(1) (2) Fiqure 1 :

(1) Sensitivity to AOD as a function of altitude for AIRS channel #166
(1074.5 cmt) when applying dop=10.1

(2) Sensitivity to altitude as a function of AOD for AIRS channel #166
(1074.5 cmt) when applying +500m £ g, £ +800m

Aerosol properties have been retrieved over the tropics (30°S-30°N) from AIRS observations for the period January 2003 — December 2008 (cf. Peyridieu et al., 2009, to be submitted)
Benefiting from the instrumental synergy brought by the A-Train, results are compared to MODIS visible optical depth and CALIOP Level-2 altitude product (June 2006-present).

s Application to

IASI

Figure 2 : 6-year (2003-2008)
climatology of AIRS (10um, left)
and MODIS (0.55 pm, middle)
aerosol optical depth (AOD), and

AIRS mean aerosol layer altitude

(right).

Due to the channels’ low
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sensitivity to altitude at low AODs,
altitude Is averaged only for

AOD 0.10.

Figure 3 : Time series of AIRS and MODIS AODs over four regions ((a) to (d), see
map) of the North Atlantic Ocean and Arabian Sea.The number of items found in the
corresponding regions is shown in box (e). (a) Eastern Atlantic
The agreement between AIRS and MODIS AOD products is very good; the lag observed
for AIRS in region (c), far from the Saharan dust sources, can be explained by the late
arrival of the dust coarse mode, as seen (not shown) by PARASOL/Polder and
AERONET observations (D. Tanré, private communication).

Figure 4 : Time series of AIRS retrieved mean dust layer altitude (black) compared to
CALIOP/CALIPSO altitude L-2 product (magenta) for region (a).
The small number of items outside the dust season indicates that altitude retrievals <AIRS-CALIOP> -130m
should be considered with caution. < > 370m

The Infrared Atmospheric Sounding Interferometer (IASI) is developed by the Centre  High spectral resolution sounders like AIRS show that it is possible to retrieve aerosol optical
National d’Etudes Spatiales in cooperation with EUMETSAT and is already scheduled to properties in the infrared spectrum by carefully selecting channels based on their sensitivities
fly on 3 METOP platforms. The first IASI instrument was launched onboard Metop-A in to variables such as aerosols, water vapor, ozone... IASI larger number of channels (8461
October 2006, together with other instruments : AMSU, MHS, HIRS, AVHRR.
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Fig. 5¢ : Sensitivity to aerosols

vs. 2378 for AIRS) and very high spectral resolution allow to select the channels only
sensitive to specific components of the atmosphere.

Fig. 6a : IASI channels selected for atmosphere retrieval

Figure 6 : Temperature jacobians for IASI

AOD = 0.2 selected channels, mostly sensitive to water

vapor, temperature (fig.6a) or aerosols (fig.6b),

sampling the pertinent atmospheric column.

They should allow a finer determination of the

atmospheric situation observed and aerosol

properties using the method developed for Fig. 6b : IASI channels selected for aerosol properties retrieval
AIRS.

Figure 5 : Spectra have been simulated using 4AOP/Disort 56l at wavelengths ranging from 642 cm to 2760 cm™.
Sensitivity to atmospheric components and aerosols has been calculated for tropical atmospheres and for various AOD and altitude values. The
aerosol model is MITR (mineral transported) from the OPAC database.

o . .
s Conclusion and perspectives

We show that aerosols properties, such as optical depth and mean altitude, can be retrieved The Iinversion of aerosol properties using IASI observations is in progress. The very high spectral
from infrared sounders observations. 6 years of AIRS observations have been analyzed showing good resolution should allow finer determination of aerosol properties including AOD, mean altitude,
agreement with other aerosol data (MODIS, CALIOP).
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