Dust aerosols and mixed-phase cloud glaciation:
Insights from a synergy of reanalyses & satellite observations
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Motivation

Data & methods

This study is part of SATACI, an ESA-funded cross-ECV project focused on _
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In this study, we focus on the relationship between dust aerosols and qSEVIRIML ----- ”T CLAASB ------------------- M ERRADAOD(Column) ;—JNorESM --------------------
mixed-phase cloud glaciation in the temperature range between 0 °C and L | T | "
-39°C (approximated by changes of the Liquid Cloud Fraction / LCF). IASI LMD / ULB DAOD (column) NorESM DAOD (column) ! -
We aim to improve our understanding how ACI effects differ between AS! LMD DALH NorESM DAOD (dloud layen)
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1) How do DAOD effects on cloud glaciation differ between satellite & L J o

reanalysis data? Average liquid cloud fraction

2) What is the impact of spatial, temporal, or meteorological confounders? (a) Analyse spatial and temporal patterns

(b) Model relationship between DAOD & LCF (c) Comparison between datasets

I Aerosol & cloud product comparison I Sensitivity of cloud glaciation to dust aerosol

a) LCF (SEVIRI ML)

b) LCF (CLAAS3)
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The spatial distribution of cloud (LCF) properties reveals differences between the satellite products across almost all
regions. A higher LCF for SEVIRI ML compared to CLAAS3 may arise from differences in the cloud phase (CPH)
retrieval. For the satellite-based dust AOD (DAOD IASI ULB), values are lower than for MERRA reanalysis. However:
Filtering the most uncertain values from |IASI ULB substantially reduces the DAOD peaks over dust sources regions.

Our preliminary results show that the computed LCF non-monotonically increases with a higher cloud
top temperature (CTT). High DAOD generally reduces LCF and promotes earlier glaciation, though their
relationship is characterized by substantial spatial variability and a strong dependence on the dataset.
For satellite-based DAOD (IASI ULB), the effect is considerably smaller than for MERRA reanalysis data.

I Relationship between cloud glaciation & dust aerosol I Summary
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Regional DAOD effect Open question:

Can we achieve a sufficient coverage of interacting
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