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OBJECTIVES

* Assimilation of E-profile lidar/ceilometer into |FS with
full CAMS setup

* Evaluation with and without E-profile assimilation

TOPICS

* Cloud masking
* Dust asphericity

e VVertical correlations
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* EXPERIMENTS
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G  STATION NETWORK
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Conservative cloud mask:

(avg) * (noise) * (fog) * (prec) * (cloud)

(noise) * (fog) * (prec) * (cloud) * (avg)

Aggressive cloud mask:

(noise) * (avg) * (fog) * (prec) * (cloud)
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e 2 different masks (aggressive and conservative cloud mask)

e 2 sets of wavelets (with and without vertical correlations)
* 2 models for dust optical properties (spheres and spheroids)

* 2 Seasons (SON 2023, JJA 2024)

+ control experiments: standard CAMS setup w/ AOD assimilation
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 IMPACT ON VERTICAL PROFILES
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StationID: 0-20000-0-07535 Instrument: CL31 A = 910.0 nm StationID: 0-250-1001-07151 Instrument: CHM15k A = 1064.0 nm

date: 20230904 time: 15 date: 20230906 time: 3
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StationiD: 0-20000-0-03354 Instrument: CHM15k A = 1064.0 nm StationID: 0-20000-0-03379 Instrument: CL31 A = 910.0 nm
date: 20230906 time: 12 date: 20230906 time: 12

E-profile assim
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Hydrophilic OM mixing rat

850 hPa

Analysis increment
Control experiment

Analysis increment
E-profile assimilation
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Station|D: 0-20000-0-03354 Instrument: CHM15k A = 1064.0 nm

date: 20240819 time: 0

StationID: 0-20000-0-07031 Instrument: CL31 A = 910.0 nm

date: 20240819 time: 12
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StationID: 0-20000-0-06269 Instrument: CHM15k A = 1064.0 nm

attenuated backscatter coefficient from ground [m~? - sr-1) 1e-6

date: 20240819 time: 30000

attenuated backscatter coefficient from ground [m-! - sr-1] 1e=6

StationID: 0-20000-0-10020 Instrument: CHM15k A = 1064.0 nm

date: 20240819 time: 21
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attenuated backscatter coefficient from ground [m~? - sr-1] 1€-6
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Obs

Average over 30 stations
Instrument: CHM15k A = 1064.0 nm Period: 20240601 - 20240831
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Obs

Average over 30 stations
Instrument: CHM15k A = 1064.0 nm Period: 20230901 - 20231130
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* IMPACT ON PM CONCENTRATIONS
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PM2.5 (ug/m3) FC-OBS bias. Model versus AirBase.
441 sites in Europe. 1 Jun - 1 Sep 2024. 00Z, T+3 to 24. Ver0D 12.16.1.
— Ctrl —— E-profile

PM2.5 (ug/m3) RMS error. Model versus AirBase.
441 sites in Europe. 1 Jun - 1 Sep 2024. 00Z, T+3 to 24. Ver0D 12.16.1.
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( BIAS AND RMSE, ALL EXPERIMENTS

PM2.5 bias and RMSE generally reduced

PM10 RMSE reduced with spheroid model, bias degraded

AOD mostly degraded

* Wavelets with zero vertical correlations give better results
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Best overall results for
* Spheroid model for dust optics
* Vertical correlation suppressed

* Aggressive cloud masking
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