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In the report period, we assessed the cloud adjustments to aerosol-cloud interactions (formerly 
known as cloud lifetime effect). Simulations were conducted with varying aerosol influence on the
autoconversion of warm rain. The simulations were evaluated with the help of the satellite-
derived warm rain fraction, i.e. the fraction of precipitation events at the surface which form in 
conditions where the cloud-top is of liquid phase (vs. those rain events where the cloud top is 
glaciated). Satellite data (Mülmenstädt et al., 2015) showed a very low warm rain fraction over 
continents (Fig. 1). 

We carried out several sensitivity simulations with the ECHAM5-HAM2 model (Zhang et al., 
2012) to find that the autoconversion scaling has to be reduced substantially to obtain a realistic 
distribution (Fig. 2, Mülmenstädt et al., in preparation). This result is very interesting and in 
contrast to previous findings that suggested the autoconversion should indeed be scaled up, with 
an ideal value of 1 (Weber and Quaas, 2012) and requires further investigations. 
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Figures

Fig. 1. Warm rain fraction (red – 
warm rain dominant; blue – cold 
rain dominant) derived from 
CLOUDSAT / CALIPSO active 
satellite data (Mülmenstädt et al., 
2015) with the location of the sites 
where instantaneous model 
diagnostics are available 
superimposed as green dots. 



Fig. 2: Warm-rain fraction in the ECHAM5-HAM2 model using varying scaling factors in the 
autoconversion parameterisation (between 0 and 4). It is obvious that a reduction in scaling down
to about 10-5 is necessary to obtain a realistic distribution (from Mülmenstädt et al., in 
preparation).


