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Motivation

more reflection — higher albedo

", smaller cloud particles
i — less precipitation
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— less radiation at surface

Graphic: IPCC 4th assessment report
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Mixed-phase clouds

1. Cloud of supercooled water starts freezing

2. The created ice crystals grow faster than the remaining cloud droplets
3. The heavy ice crystals fallout

3 Radar reflectivity (dB2)
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Day of May 2009, UTC Visualization by Morrison et al., 2012
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What we're doing

* Cloud observatory at PEA
(Gorodetskaya et al., 2015):

 Micro Rain Radar and Ceilometer
» Air Chemistry Laboratory

« Standard aerosol parametrizations
focus on other regions

 How does this affect COSMO-
CLM?2?
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Figure 1
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Model Setup

COSMO-CLM OASIS CLM 1.2.0-phys4.5

(COSMO in climate mode) (coupling) (Community Land Model)

« COSMO-CLM?2
« COSMO version 5.00
 OASIS version 3
« CLM from CESM version 1.2.0

Modifications:
» Aerosol module (Possner et al., 2017)
 Two-moment cloud scheme (Seifert and Beheng, 2006)
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Model Setup

e 0.025° x 0.025° resolution

« 392 x 392 grid size in large domain
« small domain: 192 x 175

e centered at PEA
» 40 vertical layers

« 20s temporal resolution
» forced by ERA-5 (3hr)
« 2 test cases a 2 weeks

Image: Souverijns et al., 2019 ™ ==
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Liquid Water vs Ice Content

High INP content Low INP Content
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Test case 2011; large domain, forced by ERA-5
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Comparison with on-site measurements

Ceilometer measurements Low INP Content
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Test case 2011; large domain, forced by ERA-5

Florian Sauerland — RCS Group KU LEUVEN




Comparison with on-site measurements

Ceilometer measurements Low INP Content
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Comparison with on-site measurements

Ceilometer measurements Low INP Content
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Test case 2011; large domain, forced by ERA-5
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Cloud maps (liquid water)

2011-02-14; high INP 2011-02-14; low INP
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Test case 2011; large domain, forced by ERA-5. Only cutout of small domain shown
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Second Test case: Liguid Water vs Ice Content

High INP content Low INP Content
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Test case 2016; large domain, forced by ERA-5
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Comparison with on-site measurements

Ceilometer measurements Low INP Content
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Test case 2016; large domain, forced by ERA-5
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Cloud maps (liquid water)

2016-01-10; high INP 2016-01-10; low INP
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Test case 2016; large domain, forced by ERA-5. Only cutout of small domain shown
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Small domain vs. large domain

Small domain, low INP Large domain, low INP
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Small domain vs. large domain

2016-01-10, Small domain, low INP 2016-01-10, Large domain, low INP
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Conclusions, Future plans

« Low INP numbers have reasonable Sea ice |2 %[ Atmosphere

results LIM COSMO

. QU

« Can be forced by ERA-5 directly, ¢

requires larger domain size

Open ocean
l NEMO-OPA \ =
* Decide on a domain size melt rate L cavity o
: : : : geometry moae

* If possible, increase simulation o — OASIS coupling

length { ETISh offline coupling

hard-coded coupling

« Analyze radiative effects
« PARASO model (long-term)

Graphic source: Pelletier et al., 2022
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