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1. Objective 5.2 Evaluating results with CAPRICORN and HIMAWARI data
Assess stratocumulus mixed-phase cloud (MPC) properties in the Southern Ocean (SO) in ICON km-scale simulations during CAPRICORN. 19
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e Error due to the deficit of reflected shortwave (SW) radiation at the top-of-atmosphere (TOA) In current climate models is largest over . 5
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e CMIP5 models show the positive mean bias of 2K in annual mean SST over SO (Wang et al., 2014) 0 3 9 7 33
e Simulated radiative bias associated with low and mid-level MPC 150
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Radiation, and Atmospheric Composition over the Southern Ocean) at

SO (south of Tasmania).
Period: 26 April 2016 to 27 April 2016
Characterize: Cloud and precipitation properties, boundary layer

Figure: CTH in m (27-03-2016T05:00:00Z) of c) simulation at 4.9 km resolution (Mean CTH =1822 m), d) HIMAWARI at 5
km resolution (Mean CTH = 1861 m). e) cloud fraction of simulation vs HIMAWARI (0' at abscissa corresponds to
26-03-2016T00:0:002); blue lines indicate the unavailibility of observation data.
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b) HIMAWARI-8 satellite retrievals: Cloud properties - spatial and N0 08 12 18 00 08 12 18 2018 e LWP of stratocumulus clouds observed during CAPRICORN is 15 to 25 g/m? (Mace et al, 2018).
temporal resolution of 5 km and 10 min respectively. Data: cloud top e The simulated clouds prevail at the same altitude as that of HIMAWARI data.
height (CTH) and cloud fraction (CF) e From the HIMAWARI data of CTH (figure d), it is evident that the alternating thin and thick clouds are || BV LY 7q 2000 8/ 11
S _ | missing in the simulation (figure c). Possibly this could be due to lack of modeling the scales of motion
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51 LWP vs [WP: at km scale resolution, which results in the cloud field organization different from observations.
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Figure: Hovmoller diagram (ICON Simualtion) of incloud a) Liquid water content (g/kg) and b) Ice water content (g/kg).
c) Intersimulation comparison of LWP and IWP for different cloud microphysics schemes. Circle: One-moment, Triangle: Two-moment, Asterisk: Two-moment +
prognostic immersion freezing tracer (Possner et al., 2017); Blue: 4.9 km resolution, Red: 2.4 km resolution, Black: 1.2 km resolution
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