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Where are we?

~In RARM r46h1 we now have fC
iIntroduce and use climatological aerosol concentration

~with new optical properties for radiation (RAY,RAYFM)

., and near-real- tlme aerosol concentratlon
for radjatlcﬂvjj;s;

w

““‘ — We haV‘é Te"é?ﬁ ‘"~t- z,;;__a’t; "th"e Iarg es‘t*rmpact
“on radiation and precrpltatlon S -
—due to n.rt. aerosol via s - —




Parametrization of microphysics and optical properties
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Based on
CY46hl

Aerosol input

Aerosol mass mixing ratios (MMRs)
- from CAMS reanalysis via m-climate files (2D)
- CAMS near-real-time (n.r.t.) data imported via
boundary files (3D)

- MMRs converted to Tegen AOD550 for the default IFS radiation
- Run-time optical properties of aerosol mixture derived from
MMRs and AIOPs for the single-band acraneb2

Cloud microphysics

- cloud droplet and ice generation for default rain-ice
scheme from nuclei based on n.r.t. MMRs

- possible use of cloud droplet number in IFS

radiation for droplet size parametrization
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h : Murcia 19 Feb 2021 towards south. Photo Jakob Lodjquist,

Helsinki sea ice on 23 Feb 2021 10 UTC
Photo Laura Rontu

Helsinki sea ice on 15 UTC 25 Feb 2021 Photo Laura Rontu



[Diagnostic AOD550* 23 Feb 2021 06 UTC+03h]
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*AOD550 = aerosol optical depth @ 550nm
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Summary of HARMONIE-AROME experiments

ez, et, em
az, at, am

en, eni, eni2
an, ani

Aerosol n.r.t. usage for microphysics

Feature

liquid droplet number concentration based on n.r.t. aerosol
cloud ice mass concentration based on n.r.t. aerosol
liquid droplet number concentration passed

to radiation for r.sy and optical properties
0.5*graupel and 1.0*snow mass concentration added

to cloud ice for radiation (— r., and optical properties) | yes
NB: also for ez,et,em but not az,at,am!
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What did we learn from the experiments?

Introduction of aerosols to C|Oudmlcr0hys|cs influences
___»both radlatlon and preci

There is room for |mprovements WIthrespect to aerosols
onsistent-cloud-particle size (effective/equivalent radlus)
1ce and snow formulatlons fog and stratus...
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Further questions

Should climatological aerosol mass concentrations
also influence cloud microphysics?

Everything is ready to use CAMS climatological
MMRs of 11 species in microphysics and radiation:
flat climatologies, vertical extrapolation,

- microphysics methods developed for n.r.t. MMRs

Climatological aerosols do not evolve during the forecast



How prognostic are the n.r.t.
aerosols within

HARMONIE-AROME?*

Role of CAMS input, advection
and parametrized tendencies?
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Further questions

~ We know very little about the vertical dlstrlbutlon of
(nearﬁreal tlme) aerosols ShO.LtJd ’ .-L‘”'vtr,?oduce n rJ.:.,-N
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ank you for listening all these years!
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Helsinki 19th of April 2021 case
represents clear and clean air conditions
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In operational Harmonie GHI and DNI
seem to be underestimated and DHI
overestimated

MUSC experiments
(vertical bars at 06 and 07 UTC)

rEhIE e Re s =lIFS hlradia acraneb?2

Aerosols: Tegen, clim. MMR, n.r.t. MMR, none

The largest DHI and smallest DNI are given
by all radiation schemes when AOD550 (T)
s used. Differences in global radiation are
smaller between the different radiation
schemes and assumed aerosol sources.
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