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The spatial distribution of surface BC concentration (A), PM concentrations (B), and
AODS550 (C) over Moscow and Moscow suburbs according to the COSMO-ART model

: simulations.
2Ll O April 15, 7h GMT (10h local time).
MOSCOW STATE . .
UNIVERSITY Moscow AeroRadCity experiment
07:00 15APR2018 (UTC): SOOT (BC), ug/m3, 0-10m level 07:00 15APR2018 (UTC): PM2.5, png/m3, 0-10m level
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The BC concentrations versus  Measurements COSMO-ART
PM10, SO2 and NO2
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AERODYN, a new flexible aerosol scheme ﬂ(IT
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4 Coupling with the gas phase
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& Flexible number of species m | . O
% Interaction with radiation and clouds /\ e '
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Contributions by:

Sascha Bierbauer, Simon Gruber, Ali Hoshyaripour, Lisa Muth,

Lukas Muser, Anika Rohde, Jonas Straub, Heike Vogel, Sven Werchner,
and many others



New concept: online calculation of aerosol ﬂ(".
optical properties

&
Variable PSD

Ext. Coef.
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$<° Refractive Indices of
mixed particles

Statistical model RRTM or

diagnostics

>
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New features:
Treatment of chemical evolution
Treatment of PSD evolution
Treatment of core-shell state
Generic and Interoperable

Key challenge:

High degrees of freedom in all above parameters ] ]
Ali Hoshyaripour



Pinatubo Plume — June 1991
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August 8, 1991
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Method

Emission profiles

Altitude [km]

= Parametrisation SOz Sheng et al. 2015
— 507 €Mission
m— 3sh emission

301

251

wn
o

15 \ ash

10 4

0 . : . . v
0.000 0.025 0.050 0.075 0.100 0.125 0.150
vertical distribution function [km™1]

AT

Karlsruhe Institute of Technology

Lisa Muth



12

Results
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Atmospheric impact of Mineral Dust AT
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Spectral snow albedo
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Result
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Model set up:

o,

@ horizontal resolution;: 40 km

@ simulation time: 3 days

@ Initial data: IFS & ICON-ART dust

Results after 3 days (local values):

@ total acc. deposition: 800 mg/m?
@ decrease of albedo -7 %
@ increases of surface temperature by

13.7 K
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Operational COSMO-ART ﬂ("'
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(Operational) ICON-ART
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Monthly mean AOD Dust in 2019 Wetter an ima aus diner iond E

June

Exp. 10517, r2b06
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What is new about AeroDyn?
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& So far: Externally mixed aerosols
- fixed Rl - lookup tables

& New: Internally mixed aerosols
- Rl varies with composition - ??

Volume-average Core-Shell

Ali Hoshyaripour



