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Aerosols-radiation interactions

Scattering aerosols Absorbing aerosols

(a) ()

e ©
[ I *]

Aeroséls scatter -sﬁar .radia-tior;l. Less mlar radiation Agrosols absorb solar raciation. This heats the aerosol
reaches the surface, which leads to a localised cooling. layer but the surface, which receives less solar radiation,
can cool locally.

Boucher et al., 2013

—) Effects depends on aerosols species (mass and optical properties)
Extensively studied within climate model

~--, Aerosols mass and species highly variable from day to day without accounting for dust intrusion
"% and wildfires

v

aerosol_mass_spectrometer - FRO1L_Aerodyne_Q-ACSM_140-113_NRT - SIRTA Atmospheric Research Observatory

mmonium [ug N/m3;
ammonium [ug/m3]
—— chloride [ug/m3]

—=— nitrate [ug/m3]
nitrate, Fraction=N03_46 [ug/m3]
= organic_mass [ug/m3]
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AROME (since cycle 48) — radiation parameterization - aerosols

[—) EcRAD with Mclca solver
CAMS climatology with 11 aerosols species

Aerosols species Mexe (m2.kg-1)
* Sea salt film drop mode 4 080,34
jet drop mode 432,98
spume drop mode 122,77
* Desert dust fine mode 2 496,68
coarse mode 955,08
super-coarse mode 406,53

* Organic matter hydrophobic 2 321,03

hydrophilic 3418,84
* Black carbon hydrophobic 13 487,80
hydrophilic 13 487,80

e Sulfate 6 295,94

Perez et al., 2024

M.w: mass extinction coefficient (amount of

radiation extinction, scattering + absorption) at
80% humidity
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AROME — aerosols in Near Real Time

:> Spatio-temporal variability :

* [FS-COMPO chemisty-transport model : two daily production at ~ 40km output each 3-h, same species
as CAMS climatology

* MOCAGE chemisty-transport model : daily production at ~ 50km output each 1-h, re-mapping for same
species as CAMS climatology (initialy 6 bins for each specie)

MOCAGE oper-fest- DUST [ug/m?] - Level: 20m
20260407+0605h (validity date: 2026-04-09 21:00:00)
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t_-,» Cycle 48 t1 and 49 t1, what is read (dynamical adaptation) :

* [FS-COMPO — analysis netcdf taken on Mars and remapped on Arpege grid
* MOCAGE — analysis produced on the Arpege format

* Aerosols are transport with GFL but no coupling at the moment (0 1s used) issue of huge file transfert
for IFS-COMPO while no issue for MOCAGE

* MOCAGE better consistancy for the advection with the coupling model (MOCAGE uses ARPEGE)



A clear sky day at Toulouse — 2025-06-13 - Meteopole Flux station

20250613
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Some cases study

Dust intrusion, 1 may 2025 Iberian smoke, 17 august 2025
and ... dust instrusion

EUMETSAT GeoColor 12 UTC EUMETSAT GeoColor 12 UTC

[ Y gy,

Tx forecasted 38°C -> till +4 °C error



Nebulosity in the model at 12 UTC

Dust intrusion, 1 may 2025 Iberian smoke, 17 august 2025

- 0.4898

[ 0.4082

r 0.3266

r 0.2450

F0.1633

F0.0817

~0.0001

— No differences between model experiences
— No cloud interactions



Aerosols variability, 700 hPa, Dust intrusion, 1 may 2025, 12 UTC

Dust fine mode

AERONET (11 -12 UTC)
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Aerosols variability, 700 hPa, Iberian smoke, 17 august 2025, 12 UTC

Organic matter
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Aerosols variability, 700 hPa, Iberian smoke, 17 august 2025, 12 UTC

Dust fine mode
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SWhn differences at 12 UTC — test[ifs-compo,mocage] - ref|[clim]

pust intrusion, 1 may 2025

ic.arome.franmg-01km30+0012:00.fa - historic.arome. f ‘anmg-01km30+0012:00.fe
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SWhn differences at 12 UTC — test[ifs-compo,mocage] - ref[clim]

Dust intrusion, 1 may 2025 Iberian smoke, 17 august 2025
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T2m differences at 12 UTC — test[ifs-compo,mocage] - ref[clim]

Dust intrusion, 1 may 2025

historic.arome.franmg-01km30+0012:00.fa - historic.arome.franmg-01km30+0012:00.fa
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T2m differences at 12 UTC — test[ifs-compo,mocage] - ref[clim]

IFS-COMPO - CLIM

MOCAGE - CLIM

Dust intrusion, 1 may 2025
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Iberian smoke, 17 august 2025
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T2m at Toulouse - Meteopole Flux station

Dust intrusion, 1 may 2025

Iberian smoke, 17 august 2025

Temperature (°C)

Temperature (°C)
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w— CLIM
m— [FS-COMPO
241 MOCAGE

2 — OBS

Ech

20250817

37.5 - w— Cl|M
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— OBS

Ech
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T2m rmse over S1h
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T2m rmse over S1h
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SKills — T2m — summer period

Biais/REQM T2m -- du 11 aolt 2025 au 30 sept. 2025 (33 jours)
Prod type AROME OH EURW1540, réf. BDCLIM, contr. FRANXL

Produit Score Significativité block-bootstrap (REQM)
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SKills — T2m — summer period
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Skills — T2m — winter period

Biais/REQM T2m -- du 05 déc. 2025 au 30 janv. 2026 (57 jours)
Prod type AROME OH EURW1540, réf. BDCLIM, contr. FRANXL
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Conclusions

— Possible to represent spatio-temporal variability of aerosol using near real time aerosols
from chemistry-transport model as IFS-COMPO or MOCAGE as input for radiation in
AROME with 6 % higher CPU time and 66 % more memory used (+12 GFL)

— Dynamical adaptation

— No coupling for the moment while no technical issues to do it
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Conclusions

— Possible to represent spatio-temporal variability of aerosol using near real time aerosols
from chemistry-transport model as IFS-COMPO or MOCAGE as input for radiation in
AROME with 6 % higher CPU time and 66 % more memory used (+12 GFL)

— Dynamical adaptation

— No coupling for the moment while no technical issues to do it

— No impact on clear sky event
— On two cases studied better representation of iberian smoke (with dust) and dust
intrusion

— SKkills on t2m

Summer period (august-september 2025) : improved rmse with IFS-COMPO and even
more with MOCAGE, improved altitude rmse

Winter period (december — juanary 2025) : neutral
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Conclusions & Future work

— Possible to represent spatio-temporal variability of aerosol using near real time aerosols
from chemistry-transport model as IFS-COMPO or MOCAGE as input for radiation in
AROME with 6 % higher CPU time and 66 % more memory used (+12 GFL)

— Dynamical adaptation

— No coupling for the moment while no technical issues to do it

— No impact on clear sky event
— On two cases studied better representation of iberian smoke (with dust) and dust
intrusion

— SKkills on t2m

Summer period (august-september 2025) : improved rmse with IFS-COMPO and even
more with MOCAGE, improved altitude rmse

Winter period (december — juanary 2025) : neutral

* Set-up of coupling with ARPEGE running with MOCAGE aerosol, evaluation of
coupling cost

* More cases study with evaluation of model AOD at different longwave for different
aerosol contribution : scattering (SW) vs absorbing (LW)

* Consideration of aerosols indirect effect on cloud (dust act as very good IFN) on going
work with LIMA 2-moment microphysic scheme
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