MOSAIC
-l-f-'

Motivation Model description Model domain and sensitivity experiments

To study small-scale processes in
the Arctic boundary layer, a model
with high resolution is a helpful
tool. Here we apply the large eddy
model configuration of the
icosahedral non-hydrostatic model,
ICON-LEM [1], for the first time
over a domain in the central Arctic,
set up around the MOSAIC drift
track with horizontal resolutions
between 50 m and 800 m.
ICON-LEM uses a comparably

simple scheme to describe

thermodynamic processes over sea Figure 1: Triangle grid of the ICON model [3]. Figure 2: Nested model domains for different model resolutions and the MOSAIC
ice, originally developed for drift track during a storm event from 16 to 19 November 2019 (red line).

numerical weather predictions in With the extension to Large Eddy Simulations (LES), the icosahedral
mid-latitudes [2]. The performance non-hydrostatic model (ICON) gets the ability to resolve small-scale The model domains are set up with radii of 10km, 35km, and

of this scheme in the central Arctic processes, which normally need to be parameterized in climate simulations 100 km around the MOSAIC drift track and grid spacings of 50 m,
is still unclear, but might play a key and numerical weather forecasts [1]. ICON-LEM is driven at its lateral 200 m, and 800 m. Sensitivity experiments were carried out as to

role for a realistic simulation of boundaries by analysis data of the German Weather Service (DWD), different values of sea-ice thickness (hice = 0.5 m, he = 1.0m,
surface fluxes and the exchange interpolated to the chosen ICON-LEM domain using the Limited Area hice = 2.0 m) with sea-ice fraction fri;ice = 1.0 and as to different

between the Surface and higher MOCIG' Of |CON (lCON—LAM) das intermediate downscaling tOO|. Values Of sea-ice fraction (frseaice — 081 frseaice — 091 frseaice — ]-O)
layers. with sea-ice thickness hi.,. = 1.0 m.

The Arctic boundary layer in ICON-LEM
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Within the surface layer, thinner sea ice Figure 4: Temporal evolution of the temperature at 10 m height
Figure 3: Temporal evolution of the temperature in the lowermost 100 meters during the storm event from 16 to 4 |ower sea-ice fraction lead to higher and at 45 m height, during the storm event from 16 to 19
19 November 2019 from ICON-LEM simulations with different sea-ice conditions (upper three panels) and November 2019 from ICON-LEM simulations with different

. . " temperatures compared to thicker sea ice
radiosonde data from the MOSAIC expedition (lower panel). P P resolutions (top) and sea-ice conditions at the surface (bottom),

and higher sea-ice fraction as one would each in comparison to preliminary radiosonde data (dashed blue for
expect. 10 m height and dashed grey for 45 m height in both figures) from
the MOSAIC expedition.
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