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Description: Aerosol–cloud interactions, referred to as aerosol perturbation, could 
modify the cloud droplet number concentration (Nd), which enhances 
the cloud albedo and modifies the cloud liquid water path (LWP). It is 
commonly referred to as the radiative forcing due to aerosol-cloud 
interactions (Bellouin et al., 2020; Forster et al., 2021), which remain 
one of the largest sources of uncertainty in future climate projections 
(Boucher et al., 2013). Recent studies reported the numerous 
mechanisms explaining aerosol-cloud interactions with Nd-LWP 
sensitivity (Gryspeerdt et al., 2019). Satellite observations play a 
crucial role in understanding and quantifying the radiative forcing due 
to aerosol-cloud interactions. However, a discrepancy exists when 
comparing the satellite-derived aerosol-cloud interactions, for 
instance, the Nd-LWP sensitivity with the model or in-situ 
observations because of the adiabatic assumptions used to retrieve Nd 
from the satellite (Dipu et al., 2022).  

The proposed master thesis will investigate the sensitivity of Nd-LWP 
using the cloud tracking method. The cloud track method would 
identify the cloud clusters with different lifetimes from the high-
resolution ICON-LEM (ICOsahedral Non-hydrostatic Large Eddy 
Model). This will allow documenting the Nd-LWP sensitivity during 
the cloud lifetime.
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