Overview of EC-Earth activities within the PEEX modeling platform
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Simulating dust emissions and secondary ,gj
organic aerosol formation over northern G
Africa during the mid-Holocene Green
Sahara period

Zhou, P, Lu, Z., Keskinen, J.-P., Zhang, Q., Lento, J., Bian, J., van Noije, T., Le Sager, P., Kerminen, V.-M., Kulmala, M., Boy, M., and
Makkonen, R.: Simulating the dust emissions and secondary organic aerosol formation over northern Africa during the mid-Holocene
Green Sahara period, Climate of the Past, 19, 2445-2462, https://doi.org/10.5194/cp-19-2445-2023, 2023.
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) ) . . SOA: secondary organic aerosol
BVOC: biogenic volatile organic
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East Asian aerosol cleanup has likely contributed to the

recent acceleration in global warming
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Article Open access

Published: 14 July 2025

East Asian aerosol cleanup has likely contributed to the
recent acceleration in global warming
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Article Open access Published: 14 July 2025
East Asian aerosol cleanup has likely contributed to the

recent acceleration in global warming
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Biogenic feedback in high-latitudes

. , ) — Increase of biogenic isoprene
Over the Nordic countries and western Russia,

) o emissions usually from broad-leaved trees
the climate warming induced

and a decrease of biogenic monoterpene

® increase of broad-leaved deciduous trees ..
emissions from needle-leaved trees

e decrease of boreal evergreen

needle-leaved trees in the boreal forest Uncertainty in CO2 inhibition effect on

region in future scenarios
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P/ °
Natural aerosol sources ‘%C R'C eS
| over the Arctic Ocean «
.;. . : = James Hannial. - ’ ..John Goodge;. Univ
Minnesota
Primary aerosols (emited as particles) — sea salt, organics
Secondary aerosols (produced from gases) — dimethysulfide (DMS), organics, iodine

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 101003826




Polar aerosol in EC-Earth3 global #
Earth System Model «?C R S

Atmosphere model = IFS Aerosol nucleation and early growth over ocean / ice
i iti = CceN
Atmospheric composition = TM5 S p \ orwre
AN :3 NH5, VOCs
-, ¢um
ATMOSPHERE CcLOouUDS TELECONNECTIONS [
o . "\ .
o ©® o 90 K [ \ ®so,
7/ ° °
Ocean/ice @ ® )
Y A s PRECIPITATION voc lodine MSA «— pms
BUDGET/RADIATION O ER S

. ‘I‘ ‘I ( Y-J(‘I‘

Missing from MSA in EC-Earth3-AerChem In EC-Earth3-AerChem
BIOGEOCHEMISTRY EC-Earth3-AerChem does not effect
nucleation and growth

Ocean mOdeI = N EMO C Precursors are not linked to ocean/ice
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This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 101003826




EC-Earth3 aerosol and CCN concentrations over the polar regions

Antarctic
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Extremely low nucleation and growth rates throughout Arctic ocean and
the Southern Ocean. Aerosols also transported downwards from higher
altitudes at the poles.

Similar Arctic aerosol concentrations as in other CMIP6 models (below,
plotted as conccn from ESGF)

Evaluation of polar aerosol concentrations remains difficult due to
insufficient station observations and limitations in satellite remote sensing
at high latitudes.
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Chandrasekharan et al., submitted

Simulating aerosols during
MOSAIC campaign 2019-2020
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MOSAIC CN data: Beck, Ivo; Quéléver, Lauriane; Laurila, Tiia;
Jokinen, Tuija; Schmale, Julia (2022): Continuous corrected
particle number concentration data in 10 sec resolution,
measured in the Swiss aerosol container during MOSAIC
2019/2020. PANGAEA.

and innovation programme under grant agreement No 101003826

This project has received funding from the European Union’s Horizon 2020 research -



Arctic Aerosols in CMIP6 models
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values. Monthly average
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TMS (EC-Earth3-version)
values very close to
CMIP6 models

MOSAIC observations
are higher than the
model output
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Arctic Aerosols in CMIP6 models
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Chandrasekharan
et al., in prep.
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https://docs.google.com/file/d/1M7kpHF52Tn_90MCNz-tUBnHYrvQ4bg10/preview

Arctic Aerosols in CMIP6 models
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(c)
Newly implemented process in EC-Earth: | Glert

. - Observations
Blowing snow EEE TM5 Baseline

B TMS5 with Blowing Snow

e Blowing snow is an important source of sea salt aerosols
(SSA) in polar regions, which is often underrepresented in
climate models

e A new parameterization for blowing-snow SSA was
implemented in the TM5 and EC-Earth3 models to better
capture this process

e The scheme was evaluated against observations (e.g.,
MOSAIC campaign and Arctic stations), providing real-world
validation

e Including blowing snow substantially increases simulated
SSA concentrations, especially in Antarctica

e This leads to improved agreement between models and
observations, indicating better representation of polar
aerosol processes.

e The results suggest important implications for radiative
forcing and climate simulations in polar regions
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Nordling, K., Merikanto, J., Rdisénen, P., Chandrasekharan, A., and Makkonen, R.: Sea Salt Aerosols from Blowing N/
Snow: Contributions to Radiative Forcing, EGUsphere [preprint], https://doi.org/10.5194/egusphere-2026-1575, 2026.
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Nordling, K., Merikanto, J., Raisanen, P., Chandrasekharan, A., and Makkonen, R.: Sea Salt Aerosols from Blowing
Snow: Contributions to Radiative Forcing, EGUsphere [preprint], https://doi.org/10.5194/egusphere-2026-1575, 2026.



