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In the report period, we were not yet able to make use of the ICON model (this is now planned for
the next allocation period, please see request), but we assessed in a thorough manner the
simulated ice crystal number concentration in the ECHAM-HAM aerosol-climate model (Stevens
et al.,, 2013; Zhang et al., 2012) using satellite observations DARDAR-LIM (Sourdeval et al.,
2018; Gryspeerdt et al., 2018). Various sensitivity studies were conducted to investigate the
processes that are relevant to match the observed characteristics. Notably the Ice crystal number
concentration (N; ) relationship with temperature is a characteristic feature that the model should
reproduce.

Results from a set of sensitivity studies are shown in Fig. 1 in comparison to the newly-derived
satellite retrievals for N; based on active remote sensing (Sourdeval et al., 2018; black curve),
and in comparison to parameterisations proposed in earlier literature. It is clear that previous
approaches show far too strong a dependency of N; on temperature (Chen, 2017). In turn, the
model does not show enough sensitivity. None of the sensitivity studies, indeed, shows the
negative relationship of N; with temperature, calling for further investigation.

Results of model intercomparison are included in the submitted publication of Sourdeval et al.
(2018), and the sensitivity simulations will be part of a publication in preparation. The ICON
studies are now planned for the next allocation period.
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Fig. 1: Ice crystal number concentration (N, I, y-axis) vs. temperature (°C, x-axis). The solid
black curve represents the mean N; from satellite retrieved data using DARDAR algorithm
(Sourdeval et al., 2018) with the gray shaded area representing mean value plus/minus one
standard deviation (N; interpolated onto isothermal surfaces from —10- C to =80 C with 10> C
spacing). The dashed black curves with triangular and square marks represent the
parameterization from Meyers et al. (1992) and Fletcher et al. (1962), respectively. Curves with
other colors are correspondent to different simulations with a temperature spacing of

2 K.”orgrerun” is the control simulation with standard settings (Lohmann et al., 2007). “nolimit”
removes the min-max statements that limit the plausible range of N; in the model. “Igupv”
introduces a stronger contribution to subgrid-scale updraft velocity by turbulence. “alrtot”
implements a temperature-dependent deposition coefficient for ice. “crtov” includes a stronger
dependency of nucleation on updraft velocity. withsize” adds a dependency of the ice nucleation
on the aerosol size distribution. “alpha01” finally sets the deposition coefficient to a constant
value of 0.1.



