
Climate Physics 
  

Room: Auditorium 7  
Session chair: MaƟas Duran (TU/e)  
  
This session will explore physical processes crucial to understanding and predicƟng the future of the 
Earth's climate. We will start with contribuƟons on two small-scale ingredients: cloud and ice 
dynamics. The following contribuƟons will examine processes at a global scale from two different 
perspecƟves: laboratory experiments and global models.  
  
  
Capturing clouds in the climate system  
Dr. Franziska Glassmeier (TU DelŌ)  
  
Clouds in the sky exhibit a variety of forms and paƩerns. Their complexity not only puzzles the casual 
observer but is also a challenge for climate science: by interacƟng with solar and terrestrial radiaƟon, 
clouds play a vital role in the planetary energy balance. The response of clouds to parƟculate 
polluƟon and their feedback to climate change remain especially hard to quanƟfy. We will discuss 
chances and challenges for addressing these key uncertainƟes of climate projecƟons.  
  
How the growth of ice depends on the fluid dynamics underneath  
Prof. dr. Federico Toschi (TU/e)  
  
ConvecƟve flows and ice formaƟon or melƟng in water bodies play a leading role in shaping 
geophysical landscapes. ParƟcularly, in relaƟon to global warming, it is essenƟal to accurately 
quanƟfy how water environments interact with ice formaƟon and melƟng. Previous studies have 
revealed the complex nature of the icing process but have oŌen ignored one of the most remarkable 
parƟculariƟes of water, its density anomaly, and the induced straƟficaƟon, which complexly interact 
in the presence of turbulence. By combining experiments, numerical simulaƟons, and theoreƟcal 
modeling, we invesƟgate solidificaƟon of freshwater, considering physical properƟes of ice and water 
phases, including the phase transiƟon and water density anomaly. We show this to be essenƟal for 
correctly predicƟng different behaviors.  
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The weather in the water tank: laboratory experiments on geophysical flows and climate  
Prof.dr. Uwe Harlander (Brandenburg University of Technology (BTU) CoƩbus)  
  
The large-scale flows of the oceans and the atmosphere are driven by a non-uniform surface heaƟng 
over laƟtude, and rotaƟon. For many years, scienƟsts have tried to understand fundamental aspects 
of these flows by doing laboratory experiments. The differenƟally heated rotaƟng annulus 
experiment at the Brandenburg University of Technology (BTU) CoƩbus cools the inner cylinder and 
heats the outer wall to generate a radial temperature gradient in analogy to the atmosphere. I will 
present recent findings from this experiment with a focus on climate dynamics. In parƟcular, we 
invesƟgate the effect of polar warming on the mid-laƟtude jet stream. Theory suggests that a 
reduced north-south temperature gradient leads to a slowdown of the jet and a larger probability for 
extreme weather. We try to verify this suggesƟon using the laboratory data.  
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Tipping of the AtlanƟc Ocean CirculaƟon  
Prof.dr. Henk Dijkstra (Utrecht University)  
  
The AtlanƟc Meridional Overturning CirculaƟon (AMOC) is one of the Ɵpping elements in the climate 
system. The AMOC is sensiƟve to freshwater perturbaƟons and may undergo a transiƟon to a climate 
disrupƟng collapsed state within a few decades under conƟnuing greenhouse gas emissions. The 
potenƟal climate impacts of such a collapse are enormous and hence reliable esƟmates of AMOC 
transiƟon probabiliƟes before the year 2100 are crucial informaƟon for policy makers. In this 
presentaƟon, I will give an overview of the efforts to determine such probabiliƟes with a focus on the 
physical processes affecƟng AMOC transiƟons.  
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