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During the report period above a number of computational research projects have been accomplished: 

 

Da Silva and Haerter (2025), Nature Geoscience, employs a combination of numerical and observational 
approaches to test the hypothesis of the super Clausius-Clapeyron increase in thunderstorm precipitation with 
temperature. It arrives at the conclusion that, when probing convective-type precipitation intensities at high 
resolution, their scaling for extreme percentiles is in fact in line with the Clausius-Clapeyron relation. When 
studying superpositions of convective and stratiform precipitation, a statistical super-Clausius-Clapeyron increase is 
apparent. This paper addresses and seems to resolve a long-standing hypothesis which dates back to a seminal 
paper by Lenderink and van Meijgaard, Nature Geoscience, 2008. There, it was claimed that convection, by itself, 
shows an unexpected increase of approximately 14 percent per Kelvin. The current work refutes this hypothesis by 
a new combination of observational data.   

 

 

Reproduction of Fig. 2 from Da Silva & Haerter, Nature Geoscience, 2025. The figure shows that both convective and 
stratiform extreme rainfall independently increase at 7 percent per Kelvin and that only their statistical superposition shows 

an apparent super-Clausius-Clapeyron increase of more than 7 percent per Kelvin. 

 

Börner, Fiévet, Haerter (2025), Geophysical Model Development. Brings forward the diuSST model for the sea 
surface skin layer. This model constitutes a major step forward as it will allow us to model the response of the 
thermally active skin layer (<< 1m) within a high-resolution cloud resolving model, SAM. The traditional form of 
modeling this is through a relatively thick single surface layer which then produces a much too slow response to 
atmospheric processes due to its too high heat capacity. We expect more realistic numerical simulations from 
diuSST: we will assess, if mesoscale convective systems over the ocean can induce relatively large temperature 
variations at the sea surface due to precipitation freshwater lenses and storminess - inducing mixing.   

 

Kruse, Fiévet, Haerter (2025), Journal of Advances in Earth System Modeling. This paper was able to capture the 
effect of hysteresis in a simple toy model for the diurnally aggregated state. The paper compares the toy model 
with a high-resolution cloud resolving simulations using SAM. The main finding is that diurnally induced mesoscale 
convective systems over continental areas can give rise to persistent dry areas that do not receive precipitation 
over the course of several weeks. Such dry areas are compensated by persistently moist areas that precipitate 
heavily. The paper addresses the question of whether such disturbances could be advected over oceanic areas - 
where surface temperature variations are often much smaller - and even persist there. This is indeed found in a 
form of hysteresis effect. The implications for tropical cyclogenesis will be explored in subsequent work.     
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