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In the report period, we assessed 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 (based on Delanoë and Hogan, 2010). 

Some results on the geographical distribution for the ice crystal number concentration (ICNC) are
shown in Fig. 1 for isothermal surfaces between  -10 and -80 °C, with spacing 10°C. The results 
are from a simulation for October 2006 to February 2008. The same distributions inferred from 
active satellite observations are presented in Fig. 2. It can be observed that the retrieved and 
simulated ICNC are within the same order of magnitude but discrepancies still appear, such as 
the lack of increase of the ICNC with decreasing temperature, which only appears in the satellite 
observations. The spatial distribution of ICNC also is different between the two dataset, with 
smaller contrasts between high and low values in the observations, although strong increases 
near orographic areas (driven by strong updrafts) are observed in both Fig. 1 and Fig. 2.

Given the novelty of these results, further simulations and a thorough evaluation against in situ 
observations are necessary. To reach this goal, comparisons to measurements of the HALO 
aircraft as well as an evaluations using high resolution simulations from the ICON model (Heinze 
et al., 2017) are intended over the next project period.

References

Delanoë, J., and R. J. Hogan, Combined CloudSat-CALIPSO-MODIS retrievals of the properties 
of ice clouds, J. Geophys. Res., 115, D00H29, doi:10.1029/2009JD012346, 2010.

Heinze, R., A. Dipankar, C. Carbajal Henken, C. Moseley, O. Sourdeval, S. Trömel, X. Xie, P. 
Adamidis, F. Ament, H. Baars, C. Barthlott, A. Behrendt, U. Blahak, S. Bley, Slavko Brdar, M. 
Brueck, Susanne Crewell, H. Deneke, P. Di Girolamo, R. Evaristo, J. Fischer, C. Frank, P. 
Friederichs, T. Göcke, K. Gorges, L. Hande, M. Hanke, A. Hansen, H.-C. Hege, C. Hoose, T. 
Jahns, N. Kalthoff, D. Klocke, S. Kneifel, P. Knippertz, A. Kuhn, T. Laar, Andreas Macke, V. 
Maurer, B. Mayer, C. I. Meyer, S. K. Muppa, R. A. J. Neggers, E. Orlandi, F. Pantillon, B. 
Pospichal, N. Röber, L. Scheck, A. Seifert, P. Seifert, F. Senf, P. Siligam, C. Simmer, S. Steinke,
B. Stevens, K. Wapler, M. Weniger, V. Wulfmeyer, G. Zängl, D. Zhang, and J. Quaas, Large-
eddy simulations over Germany using ICON: A comprehensive evaluation, Quart. J. Roy. 
Meteorol. Soc., 143, 69-100, doi:10.1002/qj.2947, 2017.

Stevens, B., M. A. Giorgetta, M. Esch, T. Mauritsen, T. Crueger, S. Rast, M. Salzmann, H. 
Schmidt, J. Bader, K. Block, R. Brokopf, I. Fast, S. Kinne, L. Kornblueh, U. Lohmann, R. 
Pincus, T. Reichler, and E. Roeckner, Atmospheric component of the MPI-M Earth System 
Model: ECHAM6. J. Adv. Model. Earth Syst., 5, 146-172. doi:10.1002/jame.20015, 2013.

Zhang, K., D. O'Donnell, J. Kazil, P. Stier, S. Kinne, U. Lohmann, S. Ferrachat, B. Croft, J. 
Quaas, H. Wan, S. Rast, and J. Feichter, The global aerosol-climate model ECHAM5-HAM, 
version 2: sensitivity to improvements in process representations, Atmos. Chem. Phys., 12, 
8911-8949, doi:10.5194/acp-12-8911-2012, 2012.



Fig. 1: Annual-average geographical distribution of the simulated all-sky ice crystal number 
concentration (zero in cloud-free conditions) in ECHAM6-HAM2 (l-1) for isothermal surfaces at 
-10°C (top left), -20°C (top right), etc. to -70°C (bottom left) and -80°C (bottom right). 



Fig. 2: Same as Fig. 1 for the DARDAR-LIM satellite retrievals.


