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Monitoring EarthCARE aerosol backscatter and
evaluation of ECMWF atmospheric composition forecasts.
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Aerosol monitoring Jan-Mar 2026
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Cloud Contaminated
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Improved screening using
superob cloud and aerosol
fractions reduces cloud
contamination and brings
observations closer to the model.

But lose a lot of potentially useful
information (large decrease in
observation count) and O-B still
positive.

Working towards improved
screening (e.g. using model
variables).
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Excluding cloud fraction > 0 and aerosol fraction < 0.9
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But lose a lot of potentially useful
information (large decrease in
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positive.

Working towards improved
screening (e.g. using model
variables).
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Evaluating model dust over the _ il - Dk ,54*,4 Cesa

Atlantic
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Extract model data along EarthCARE

track

Identify all frames within region of interest and extract model data along EarthCARE track.
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out model data where EarthCARE does not provide aerosol extinction.

Qualitatively model does well (e.g. example frame shown).

Cloud contamination is an issue.
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Model lidar ratio errors Cesa

Only consider points where model extinction is within 20% “I A :
of observed value (but results not sensitive to this) Ty :
@ . Pollution : I ‘T =~ Volcanic ash ]
o NTE Sl
EarthCARE shows clear change in lidar ratio between )
boundary layer (sea-salt) and free troposphere (dust). . i
Indicates where to focus for studying dust transport. ” M
0 U SR W W (T ST WO ST W VN WY W TR W NN WY WU U T ST ST ST WU S SN Y WY ST NN (Y SN TN SN SN S S T 11
. . . . . . . 0 5 10 15 20 25 30 35 40
L|tt|e Change N ||dar rat|0 W|th a|t|tUde N the mOdE| - Particle linear depolarization ratio, %
prObIemS W|th SpeC|at|0n or Wlth assu med Ildar ratlos? IFS 49R1 aerosol parametrizations: lidar ratio min-max range at 347.6 nm
100 . !
EarthCARE Lidar Ratio model Lidar Ratio Diﬂ’erl%nce(modeI—EarthCARE) Lidar Ratio E 80 * I
40 % 60 .
70 70 g4 fé 40 ‘
20 =
E soL E soL EG o | . 20 1 l Lot I
s | -20 g & & 5 & g £ & @ & g 5 & ¢ F
30 30 214" 1, | | .g _§ _r%’ _g § _f';’_ _E;.‘-’ é—’ g é_‘o" 3 Eﬁr
0 0 - - = & & & £ £ ¢ £ X 5
—60 —40 -20 —60 —40 -20 -60 —40 -20 g g g $
Longitude (deg) Longitude (deg) Longitude (deq) g 4 4

EarthCARE 2026 Science and Validation Workshop | 8 — 12 June 2026 | Rhodes House | Oxford, UK 9


https://journals.ametsoc.org/view/journals/bams/96/8/bams-d-12-00227.1.xml

~ L

EUROPEAN SPACE AGENCY

Modelled AOD gradient is reasonable ~upxa  Qesa

Both observations and model show decrease in AOD at all altitudes with increasing distance West.
Gradient is larger for EarthCARE, possibly a result of increased cloud contamination to the East.

No apparent dependence on forecast lead time? What about free-running forecasts?
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Summary

- ECMWEF is monitoring aerosol backscatter from EarthCARE in the operational
atmospheric composition model to provide cross-validation of model and observed
aerosol backscatter and confirm suitability for future assimilation.

+ Cloud contamination of the aerosol products is an issue for both monitoring and
model evaluation.

- Comparison of aerosol over the tropical north Atlantic reveals uncertainty around
the model lidar ratio.

» Short-range forecasts do a reasonable job of capturing the decrease in AOD with
longitude across the Atlantic.

» Future work will look at free-running forecasts and a longer time-period.
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Excluding cloud fraction > 0 and aerosol fraction < 0.9
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