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*Sun synchronous
*Equator overpass time 10:00
«Swath 500km

» Spectral Channels
*|R: 1.6, 3.7, 10.85, and
12 um
 VIS: 0.555, 0.67, and
0.865 um
* Spatial resolution 1 x 1 km?

* AATSR has two viewing angles;
forward at 55° , and nadir

gl » Two viewing angles allow to account
for surface effects on TOA radiation

* Over land the dual view aerosol
N retrieval algorithm (ADV) is used

y, MNadir view swath
/ o rhtion) «Qver ocean the two views are used
separately: forward and nadir

Flight Direction

Forward view swath

S mx 2l rasakston ) ‘ Long time series started in 1995: ATSR-2, AATSR, SLSTR
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AATSR (2002-2012) aggregated AOD55O & validation

ERONET land+coast
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AATSR (2002-2012): validation
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Comparison with other algorithms & instruments (2008)

AOD550 differences: Satellite - AERONET/MAN

~
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Satellite lower <> satellite higher



Comparison/ADV with lﬁODIS C6 (2008)
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AODS550 differences: Satellite - AERONET/MAN

ATSR F
MODIS C6

ADV/ASV - MODIS C6

e R
T — F -
o

Global AOD555
difference: -0.08

Land: MODIS generally
higher

Ocean: AATSR overall
a bit higher

| LT T 1 | 1 1 |
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ADV/ASV lower <> ADV/ASV higher
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Interannual variations: year minus 10-year aggregate

Aggregate 2002-2011
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Time series: year-to-year

Continents

AOD over land
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Global AOD: seasonal
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Seasonal time series

- Northern-Hemisphere =
o Note: these data are time series
showing AOD550 changes for

different regions, from year to year
and over the seasons. For trend
analysis not only longer time series
are needed, but also data need to
be further evaluated
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Surface reflectance

ADV retrieves aerosol
information w/o prior knowledge
of surface reflectance

Hence results can be used as
iIndependent information for the
surface albedo retrieval

Comparison with MODIS

ADV (555 nm)
ASRVN (555 nm) ||
ADV (659 nm)
ASRVN (659 nm) ||

e o e ]

surface types

Sogacheva et al., AMT 2015
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AATSR Dual View algorithm ADV & SACURA: aerosol & Cloud properties

ADV AOD 555nm  15-06-2005 ADV COT 15-06-2005 ADV Reff 15-06-2005
bl |

|AOD

»
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ADV albedo  15-06-2005 ADV CTH  15-06-2005

Left: AATSR maps run w separate
cloud and aerosol retrieval
Right: transects with and w/o cloud
mask: continuous in transition zone

15-06-2005, transect 52N21E 68N32E
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AATSR ADV
aerosol and cloud retrieval

75 N

=

ADV: AOD(red) COT(blue) 08-05-2004

First, cloud screening is done for both
nadir and forward AATSR views for each
pixel of 1-km resolution

If pixel is cloud-free, we retrieve aerosol N s | Sy
properties (AOD, mixture, surface ; 5
reflectance, ets. ) — yellow to red colors : L ;
on the plot N B ety

If pixel is cloudy, we retrieve cloud
properties (COT, Reff, LWP, albedo) —
blue colors on the plot

The areawhich is cloud-screened by
only nadir of forward view (“safety”
zone) is not considered here — white
color on the plot along the track

cloud <> aerosol
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AATSR ADV
aerosol and cloud retrieval
In “safety” zone

TeSt Stu d I eS : ADV: AODired) COTi(blue) 15-06-2005

Cloud properties are retrieved in
“safety” zone ->no “white” zones on the
plot anymore. In such a case we hope to
see the changes in aerosol
loading/properties towards the clouds
and cloud properties in the cloud edges

Aerosol properties are retrieved for all
pixels to check if cloud screening is too
strict for high aerosol loading cases (e.g.
biomass burning, dust, volcanic ash)

Cloud properties are retrieved for all
pixels to check if cloud screening is not
strict enough for, e.g., thin clouds

8.7.2015 14
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AATSR ADV
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aerosol and cloud properties along the transect

retrieval and cloud screenlng
IS needed!

15-06-2005, transect 52N21E 68N32E
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Summary

ATSR:

Dual view over land

Single view over water

L2 with 10x10 km? resolution

L3 with 1x1° resolution

Other resolution for case studies

Validation metrics similar to those of
other instruments / algorithms

Swath 500 km
ATSR-2 & AATSR provide 17 years
Good comparion during overlap period

Extension with SLSTR on Sentinel3;:
wider swatch, more channels

Gap?

Products:

Aerosol Optical Depth AOD
Angstrom Exponent AE
Fine Mode Fraction FMF
Mixing Fractions

Single scattering albedo ssa under
evalution

Surface reflectance

Cloud optical thinkness COT
Cloud effective radius CER
Liquid water path LWP
Cloud Albedo

Cloud Top Height CTH
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ECMWF_G199 2008

ECMWF_G1WY 2008

Assimilation of 1 month of Aerosol cci AOD (ADV) into the

ECMWEF IFS model
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Assimilation of ADV AOD improves MACC models
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Assimilation could improve future AOD
reanalysis

Preliminary results based on one month
of ADV AATSR assimilation by MACC team
show

% good synergy with MODIS;

s the AATSR+MODIS AOD analyses have the best fit
to AERONET data compared to the analyses
constrained with either MODIS or AATSR.

= -13 1] - (v 43 1] 1% 180

R. Dragani, ECMWF, CMUG 4th Integration meeeting, 6/2014
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