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• Atmospheric aerosols are one of the major sources of 
uncertainties in climate projections and demonstrate complex 
microphysical interactions with clouds, affecting weather

• Despite this, assimilation of aerosol-related parameters mostly 
focus on Aerosol Optical Depth, a columnar quality.

• Assimilation of aerosols relies on assumptions about optical 
properties, and in many åmodels they remain simplistic

• In this study we focus on assimilating dust observations from 
space-borne lidars (such as EarthCARE's ATLID) and in the 
impact of new optical models for dust 
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Each member of our model ensemble has perturbed dust 
emissions as a representation of the emission uncertainty.
The perturbations are generated per Tsikerdekis et. al. 2021.

One member sample

• WRF-CHEM 4.7.0 w/ NCAR DART
• 30x30km horizontal res., 44 vertical levels
• 3-h assimilation repeat cycle
• Observations: SPEX RemoTAP AOD, 

EarthCARE L2 ATLID EBD Extinction 
Coefficient

• Experiments: CONTROL, Only AOD, AOD + EarthCARE.
• Experiments are done twice, once with spherical dust 

particles and once with the mixtures.
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 Emission perturbations cause 
ensemble spread for dust

 Spatial uncertainty is low, WIP

Instead of assuming a spherical 
shape for dust, use a mixture of 
Spheroid and Hexahedral particles 
that reproduces lidar observations.

First we downsample (super-orb) the 
EarthCARE observations and keep only 
aerosol & clear bins.

Model domain, EarthCARE orbit

2025-04-27 03:00:00 (cycle 456)
Experiment Initialized 2025-03-01

Model domain, EarthCARE orbit

2025-04-05 03:00:00 (cycle 280)
Experiment Initialized 2025-03-01

• Analyze experiment timeseries, compare with 
independent observations

• Repeat experiments with spherical dust shape, check 
impact of optical properties

• Improve spatial spread of ensemble

• Add operator for Lidar Depolarisation & Lidar Ratio

• Integrate Lidar Data Assimilation (with data from the 
PANGEA station) in Greek CAMS NCP regional model to 
improve dust forecasts 

• Improved error modelling for observations 
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Case 1 Case 2

Model dust field was manually bias-corrected for this experiment. We 
plan to solve this with better emission tuning.


