Cloud morphology in simulated marine cold-air outbreaks over the Norwegian
Sea during COMBLE: sensitivity to aerosol treatment and ice production
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1) SELECTED COLD-AIR OUTBREAKS DURING THE COMBLE CAMPAIGN KEY POINTS
2020-03-13 2020-04-09 2020-04-25 2020-05-07 2020-05-12 » Selected cold-air outbreak cases show of a wide range of cloud mor-
Lelin! = = Lo 707005.06 03000 UTC | ILen phological transitions, consistent with a gamut of meteorological and
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s0 | i e » For one case, LES demonstrate the importance of prognostic, multi-
—~ / modal aerosol and show homogeneous freezing at final stage.
L 76 » In the near future, implement a prognostic ice nucleating particle
= scheme tied to prognostic multi-modal aerosol.
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Fig. 1: For five selected cases (from left to right) we present T, T |
back-trajectories (top), satellite imagery (middle), and two 5 5
selected (80 km)2 domains (bottom). Trajectories were de- g'
termined using horizontal wind fields at 250 m altitude from 1 -
- - y - -20 0#0
Merra-2. Imagery is obtained from VIIRS’ day-night-band
onboard SNPP and NOAA2(Q satellites. To the selected
domains we apply a watershed algorithm to cluster clouds
marked in separate colors). o I8 o . - = s - - S—— -
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3) ANALYZING CLOUD MORPHOLOGY IN LES 4) UNDERSTANDING CASE DIFFERENCES
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Fig. 3: A 2D pseudo-albedo field from a preliminary simulations (left) and after coarsening and
clustering (right). 0 -
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< ' _ Fig. 2: Simulations with varying models and setups (colored lines). Where available we
0 >0 100 X 120 200 220 include observational targets (colored points) from overpassing satellites carrying imagers
: _ : : : : : : : Fig. 5: A sketch showing reanalysis-based meteorological differences (not shown) and the (VIIRS) _a"['d microwave radlqmt.atel.'s (MAC-LWP). From t_op to bottom are domaun-wnde
Fig. 4: A cross-section showing longitudal and vertical wind fields (arrows) overlaid on cloud Iti hol h . dri bv hvoothesized mi hvsical averages: inversion height (z7) liquid water path (LWP), rain water path (RWP), ice water
liquid water mixing ratio (shading). resulting morphology (see above imager) driven by hypothesized microphysical processes. path (IWP), cloud optical depth (cod).
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