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Introduction

We have extended the global ICON (ICOsahedral Nonhydrostatic) modelling framework. ICON is a joint development by the German Weather
Service (DWD) and the Max-Planck-Institute for Meteorology (MPI-M). We added modules for gas-phase chemistry and aerosol dynamics
(ART, Aerosols and Reactive Trace gases) [1].

ICON allows a regional grid refinement with two-way interactions between the different horizontal grids. In January 2015, it replaced GME as
operational model for numerical weather predictions at DWD with resolution R3B07 and will be used by MPI-M for climate projections [2].

The extended modelling framework ICON-ART is developed in an analogous way to its predecessors COSMO-ART [3], so that aerosol and
chemical composition feedbacks can be considered in a comprehensive way. Up to now, ICON-ART accounts for volcanic ash tracers,
radioactive tracers, sea salt and mineral dust aerosols. Additionally, several gaseous tracers have been introduced. For the dynamics
(transport and diffusion) of aerosol and gaseous tracers, the original ICON tracer framework is used. For the model physics, numerical time
iIntegration follows a process splitting approach separating physical processes. Each process is called independently via an interface module.

Currently, the processes of emission, dry and wet deposition, sedimentation, and first order chemical reactions are included.

The ICON model

B Global nonhydrostatic model
® No singular points at poles
@ Unstructured triangular grid

® Resolution:
R<n>B<k> (see Fig. 1)

® Examples: N
= R2B05: mesh size of ~ 80 km
= R2B06: mesh size of ~ 40 km
= R3B0O7: mesh size of ~ 13 km

Fig. 1: Construction of a R5B01 grid in ICON.
The original triangle of the icosahedron (red) is
divided into several parts at each side (here
five), in between into fewer parts. All resulting
triangles are divided via bisection, one bisection
in this case. Graphic after [5] and [6]

Emission database: ECCAD
N
x#.\
\

B ECCAD (see [7]): N
Emissions of atmospheric E,CCAB
Compounds & Compilation v
of Ancillary Data

B Emission data available ...

. from different projects
(e.g. MACCity, MEGAN-MACC, POET)

. for a lot of compounds

. for different types: anthropogenic,
biogenic and biomass burning

Recent development

B New module to include external emission data in ICON-ART
® Data is spatially interpolated to ICON grid (with DWD ICON tools)
® Emission is linearly interpolated between two neighboured timesteps in emission file
® Data is converted to volume mixing ratio (vmr) and added to vmr at surface level

Fig. 2: Biogenic emission of acetone from
project MEGAN-MACC. Original emission
data in units of kg m=2 s* at 2008/06/01 00 UTC
where this simulation with ICON-ART begins.
These values are converted to volume mixing
ratio with temperature and pressure calculated
by ICON at simulation time. Then, the vimr

is added to surface vmr at simulation time.
Colour bar ranges from 0 to 5.5-10°" kg m= st

=2 008206-01T00:00:00Z.rmr*""
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Fig. 3: Acetone volume mixing ratio due to
biogenic emissions from MEGAN-MACC

in ICON-ART with resolution R2B06

at model level 84.5 (about 500 m above
surface) at 2008/06/07 11 UTC, 6.5 days
after date of Fig. 2. Lifetime based chemistry
is used to calculate depletion of acetone. The
lifetime Is set to the constant value of 20 days.
Colour bar ranges from 0 to 1.5-10 " mol mol*
with emphasis on low values.

This is a snap-shot of a video that can be
watched via QR code in the middle of the
resulting website: http:/icon-art.imk-tro.kit.edu/
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Why acetone?

1. O,: high radiative impact in upper
troposphere (UT)

2. Both OH and HO, regulate O, budget in UT

3. Volatile organic compounds (VOC):
Important source of OH and HO, in UT

= Acetone: VOC with significant influence
on O, budget [4]

Outlook

B Insertion of a steady-state OH chemistry
In ICON-ART to simulate loss of acetone
more accurately

Comparison between acetone tracer in
ICON-ART due to different types of
emissions and CARIBIC measurements [4]
In upper troposphere

Comparison between the data of different
projects in ECCAD
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