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Objective

> Preparation of the aerosol satellite data to
pbe assimilated in the ECMWE model

o Harmonization of the dataset
Intercomparison/ validation
o EValuation of the error associated with the
satellite preducts for a given pixel
Quantification of the main sources ofi uncertainty.
Evaluation of the sensitivity of retrieved products



Error estimation

> Basic quantity Is the radiance measured at the
satellite level
o Radiometric performance ofi the sensor

> The product Is derived according to a scientific
algorithm (e.g ATBD04 for MODIS)

o Cloud screening algorithm

o Many hypothesis in the retrieval algorithm (retrieval
scheme, aerosol models, radiative transfer model,
surface contribution,...)

o No straightferward! bottom-up estimate ofi the
elsenvational enror



Satellite dataset

Table 2.7.3 Satellite Data on Aerosols to be used in GEMS

> Focus on MODIS
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Statistical approach:
validation vs. AERONET
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> bin average (from Remer et al., 2005)
o At =+ 0.05 + 0.157 over.land
o At ==+ 0.03 + 0.057 over ocean



Observational errors

> Validation vs. AERONET data gives a
good estimate of the overall accuracy of
the product but not for a single observation

o Error analysis for a given inversion : use of
the Quality assurance flags

o Assessment of the Impact on the product :
sensitivity studies



Quality of the inversion :
use of the guality flags

from MODIS atmosphere QA plan
> Over oceans

10 All Channels do not have valid data
FPart ll: Asrosol over Ocean 4 O Fetrieval performed normally
Retrieving Condition when inversion 1 Mumber of useful pixels within 10 x 10 km box is < 10%
|5 performed. 2 R (0.885 pm) low but large encugh for refrieving optical
thickness; the size distribution is guestionable;
Note: T (350 nwm) retrieved value 1| = fill value
will be owtput.on condition 3 1.85 pm channel not used
through 10 4 2.13 pm channel not used
5 1.85 and 2.13 pum channels not used
Confudence Flag Notes: & Aerosal fype as well as aerosol content are variable
* If Retrieving Condifion =0 7 There is variability in aerosol content but the spectral
ther Confidence. Flag 1s set fo dependence is stable
Very Good 2 The best value of £ is larger than the threshold value
o If=7, then Confidence Flag 15 (59%)
set o Good ) 7(550 nm) < 0 to avoid bias in level 3 product
* [f=1.3,4 6 8or 10, then 10 Glint angle betwean 30° and 40°
Confidence Flag 1s set ta 11 Glint; Store only Refl, S0, and Mumber of Pixels Used
Margtral
o If=2 5 or 9. then Confidence
Flag is sef to Mo Confidence.
e ——



Quality of the inversion :

use ofi the quality flags
from MODIS atmosphere QA plan

> Over the land, use of the 2.1 um channel
to give the surface reflectance according

niot met {Fill Walus)
0.01 = Ref{2.1 pm) 5

0.05 = Ref{2.1 pm) =

0.10 = Ref (2.1 ym) =
0.15 = Ref (2.1 ym) = 0.25
025 < Ref (2.1 pm) =




AOT sensitivity study

example frem Kaufman and Tanre, 1998

[ ] Best Solution

Average

AOT and aerosol
model IS retrieved to
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Error due random calibration error, glint contamination, random
error on the surface contribution,-error on the spectral behavior of

the surface



Sensitivity of the retrieval of size
parameters (ocean) to the scattering

geometry
from Tanré et al., 1996
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> Forward scatternng faverable for small particle
while backwardl scattering for large particles
(Poelder-like instrumenitheeded)



Conclusions

> Methodology to derive error at the pixel
resolution to be finalized and implemented

o Recruitment of Bertrand Crouzille in Jan. 06
will boest up

> Apply the same kind of approach to the

overall set of satellite data (Globaer data
?27?)
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