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Why do we care about Aitken aerosols?
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Hypothesis: Aitken-buffering maintains Ny against precipitafion deplefion

Free tropospheric (FT) Aitken aerosols
are brought into or the BL...

: Precipitation removes BL :
: Ng/CCN, increasing peak !
I supersaturation at cloud base. 1

‘\ Precipitation ,’

MSA HSO~ IR ...where they grow

to accumulation
® mode sizesin or
sub-cloud.

Ai’rken pcr’ric;les can now McCoy et al. 2021
activate, restoring high Ny and
(after droplet evaporation) CCN.

e.g., Raes 1995, Covert et al. 1996, Sanchez et al. 2018, Zheng et al. 2018,



Is Aitken-buffering influential in the real worlde
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o Use Aitken-mode enabled
microphysics scheme (Wyant et
al. 2022) in SAM LES.

o Construct SAM case study from
ACE-ENA (Cirl) and constrain
with observations (Wang ef al.
2022).

o Develop aerosol sensitivity
studies (NoAit, HfAc, )
to evaluate Aitken aerosol
influence on cloud properties.
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The control simulation captures essential behaviors
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What drives this aerosol-cloud-precipitation system®e
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What happens when we remove Aitken aerosolse
SAM at 14:00 UTC
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Summary

In situ observations of mid-latitude
decoupled low clouds constrain a
large eddy simulation investigating
aerosol-cloud-precipitation
interactions.

Aitken activation and turbulent and
convective fluxes within the boundary
layer restore accumulation mode
aerosols against losses 1o
precipitation.

Large-scale ascent moistens and
brightens clouds while Aitken-
buffering acts to sustain brighter,
more homogeneous clouds.
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