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Comparison between ICON and Observations

Motivation:

* radiative bias observed in Southern Ocean with ICON due
to an underestimation of boundary layer clouds

* reduced by new triggering of shallow convection

ICON:
test different shallow convection/turbulence parameterization

Observations:

 HIMAWARI: cloud distribution, cloud reflectivity
 SOCRATES (02.2018) — aircraft

« MARCUS (10.2017-03.2018) - ship
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SOCRATES - RF11

RF1 1: RF11 : Himawari's broadb[a)?gpzmglebseggsiattiozno18048.0300 and Aircraft

* Date: 20180217 o .

* Place: South of Tasmania

e Aircraft HIAPER s

 Cumulus in cold sector of a cyclone A

Instruments:

e Radar, lidar, in-situ probes, 7 dropsondes
launched

51°S

Study: .
* Vertical profiles from dropsondes
* Radar reflectivity

* Vertical wind variance
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RF11' Motivation RF11 in SOCRATES: cumulus roadband SW albedo at 2018048.0300 and Aircraft
ICON displays a significant radiative bias in the Southern Ocean Simulation Setup: Dropsondes posjtion
° . (50), which is attributed to an underestimation of boundary Version: icon-2024.01-dwd-2.0
D a te 7 layer clouds. This has been mitigated in the SO mid-latitudes by Scientific Experiment: SC, global
. altering the triggering of shallow convection (SC) and thus Initialisation date: 20180216 0000UTC
boundary layer mixing in ICON. Initial conditions: ERAS
= Here, we use vertically resolved measurements obtained from Simulation type: “free” forecast
[ ] P I a C e o So u t h Of Ta S m a n I 50 field to sssess the of boundary Analysis period: 20180216 2338UTC - 20180217 0616UTC
o | layer structure and cloud radiative properties for different . T i o s
representations of boundary layer mixing.
.
[
Scientific Experiments
The following experiments will be conducted in global (13 km
. resolution) and regional limited-area model (LAM; 3.5 km

* Cumulus in cold sector ¢ =i

+ CONTROL simulation

. sC change on SC trigger restriction
and modified subgrid-scale (SGS) clouds scheme
AD-HOC: using AD-HOC turbulence scheme
SC_GUF: alternative formulation of SC
without SGS cloud modifications
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Comparison to Observations R\ i =

Cloud distributions and cloud reflectivity will be evaluated with i

Instruments:
L]
HIMAWARI. Boundary layer structures and turbulence measures | | \
e = Q are obtained from field campaign data (McFarquhar, 2021): . too deep
® adaar, liaar, In-situ pro oY (= boundarylr
’ V4 \

SOCRATES MARCUS \ S simulated
When: 15.01.2018 - 24.02.2018 When: 21.10.2017 - 23.03.2018 X
Where: South of Tasmania Where: from Hobart to omanre
I a u n C h e d Mawson, Davis, Casey . E
Aircraft: NSF/NCAR G-V HIAPER  Ship: RSV Aurora Australis pued |
Instruments: Instruments
radar, lidar, in-situ, dropsondes radar, lidar, radiosondes
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1 4 flights are considered for
SOCRATES:
stratocumulus: RF8, RF12

|
R V| X
ot

=

,.;iw%.-\«.‘.—--.-v«_\'ly. |

Study:
e Vertical profiles from dr
* Radar reflectivity

* Vertical wind variance

33 dropsondes launched

 from
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Porspecives

Configure LAM setup

Test different MBL mixing representations in ICON

Expand analysis to other SOCRATES flights.

Use of radar simulator (PAMTRA, Mech et al. 2020) to better compare
radar observations and ICON

Expand analysis to MARCUS
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