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- Primary aim of this project:

- skill for estimating dust loading _ Channel transmittances
over deserts from space: CLIMAT, SEVIRIx0.5) & IR(x0.5)

the thermal infrared is suitable
to this object, so the TIR is
involved in this study for the
radiative properties of dust
(including AOD), of clean
atmosphere and of surface.

Objective of the proje‘

Study based on radiometric
measurements collected in the
framework of AMMA (2006):

a. from space: MSG/SEVIRI
and CALIPSO/IIR (ICARE);

« b. ground-based from CLIMAT,
on the site of Tamanrasset.

Similar channels for CLIMAT E
(narrow), SEVIRI (TIR) & IIR;
centered at 8.7, 10.8 & 12.0 ym.




Tamanrasset.Super-site

- Ground-based instrumentation: .
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“Ground truth™ method———

» The method consists in controlling the coherence between (i) measurements of [IR and
SEVIRI from space and (ii) measurements of CLIMAT from ground surface (ground truth).

 This control is realized with a radiative transfer code to simulate the radiances. Then the
measured and simulated radiances can be compared (i) at TOA and (ii) at BOA, for each
channel.

channel C (8.7um, 10.8um,
12.0pum);

RT R.! is measured with IIR or SEVIRI in
C

R.¥ is measured using CLIMAT in
channel C;

R." and R.! are calculated using the
radiative transfer code LBLDOM
with a high spectral resolution
(Dubuisson et al. 1996), using as
input, &5, Ts (TISI met od Becker
and Li, 1C995' and T(z), U(2),
ko(h.2), @ (%) g(h).
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Scheme of the calculatior

AERONET Balloon

ASSUMPTIONS: external inversions soundings
mixture; unique PSD uniform T(z)
with z; composition uniform n(r)
with z; spherical hyothesis for
Mie calculations in the TIR

U(®z)

Mie LBL RT
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CALIOP, MiniLidar SEVIRI,
m;(A) £5C CLIMAT

Ni Ts

Samples elemental and TISI retrieval
mineral analyses to SEVIRI
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Selected cases.
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Selection of fully documented cases, in daytime and nighttime, with various
dust and water vapor atmospheric loadings.

Careful elimination of cases with cloud presence using:
the cloud filters of AERONET AOD & CLIMAT radiance;
the MiniLidar quicklooks apparent backscatter.

in progress  achieved
Day & Time UTC Water vapor Aerosol

16 Nov 2006 @ 13:00 very dry weak (0.05)
06 Nov 2006 @ 01:40 moderate weak (0.05)
01 Jul 2006 @ 06:08 moderate (0.2)
01 Jul 2006 @ 01:40 moderate (0.2)

17 Sep 2006 @ 12:15 moderate significant (0.6)




Comparisons: graphic
CLIMAT: 16/11/2006, 06/11/2006

Day

CLIMAT, 16/11/2006 @ 13 UTC CLIMAT, 06/11/2006 @ 01 UTC
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Comparisons:
BE)Y SEVIRI & IIR

SEVIRI, 16/11/2006 @ 13 UTC

SEVIRI, 06/11/2006 @ 01 UTC

measured measured
simulated simulated
simulated

simulated
without aerosol without aerosol

Normalized radiance (W.m'zAsr".pm'1)
Normalized radiance (W.m’z.sr'1.|.|m4)

IR10.8
Channel #

IR10.8
Channel #

IIR, 16/11/2006 @ 13 UTC

IIR, 06/11/2006 @ 01 UTC

measured measured
simulated simulated
simulated

simulated
without aerosol without aerosol

Normalized radiance (W.m'zAsr".pm'1)
Normalized radiance (W.m‘z.sr'1.pm‘1)

IIR_10
Channel #

IIR_10
Channel #
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Minerals radiative propertieSHiFEsdfass==

Note minor differences between clays, compared to quartz or to calcite.
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X-ray diffraction and! minera e —
composition (N55

A relevant method to identify and measure the
amount of minerals constituting dust is the X-ray
diffraction.
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smectite l feldspath K

feldspath Na,
Ca
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Mineral composition of dUSHSEITIISICE m—
from Tamanrasset

(N11: sample for 01 July, 2006)

The mineral percentages are for measured

= 5 HE | I peaks intensity 1.
|
I — The graph displays the pseudo-composition

- of various samples from Tamanrasset, using
- the X-ray diffraction technique. To have a
mass composition, it is necessary to

calibrate the diffractometer, i.e. to determine
a coefficient k for each mineral, so that:

I[=km

k has been determined for quartz, calcite,
gypsum, feldspar and plagioclase so that
mass is known for them. k is undetermined
for clays: only total clay mass (kaolinite +
illite + smectite) is obtained by difference

Nf NG NAST NGA(T) T4 with total mass.
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Conclusions and prospects

—

For clean atmospheres, during both dayandinight, werobtain a suitable
agreement between measured and simulated TOA and BOA radiances
in TIR, validating the descriptions of atmosphere: (T(z), U(z)) and
groundi surface (T, €-5) and proving the consistency between the
radiances measured from space and frem groundi surface. Withf AODI =
0.05, the dust impact is weak on BOA radiance (<10%) and negligible
on TOA radiance.

For dusty atmospheres, the determination of clays composition is under
investigation: only percentages in weight for the non-clay minerals and
for the total clay, are known.

So the study is still in progress. Its completion could validate the
dataset and the approach which could be used in turn, to test the
satellite and ground-based radiometric sensitivities to mineral dust in
the TIR.




