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The lapse rate in the Arctic used to be is largely determined by the balance between 

radiative cooling of the atmosphere and advective heating by energy transport from 

lower latitudes (“radiative-advective equilibrium”) (Serreze and Barry, 2014). 

However, analysis of model results obtained in the (AC)3 project demonstrated that at 

least in certain conditions, the Arctic shifts more towards radiative-convective 

equilibrium, where the importance of advection for atmospheric heating decreases, 

and the significance of latent heating increases (Linke and Quaas, 2022). The Arctic 

atmosphere, at least occasionally, is increasingly moving from its Arctic atmospheric 

energy balance to a more tropical one. The idea of the thesis is to use 17 years of 

satellite-based cloud observations from the CloudSat satellite to investigate whether 

there are already trends in the number of Arctic connective clouds (Sassen and Wang, 

2008) in the last years. The student will learn methods for analyzing big data sets with 

Python, but basic Python coding skills are advantageous. 
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