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Short description of possible research topics for a PhD: (10-15 lines in English + optional 

figure) 

The fast deployment of low-cost and more accurate measurement devices have paved the way 

to high resolution turbulent wind fields, in particular short term forecasting, e.g. for wind 

energy. Unfortunately, the conventional observables used so far for statistical data analysis, as 

well as for stochastic modelling, have been scalar ones (e.g., the ubiquitous “structure 

functions”).  

On the contrary, there had been recent developments on multifractal vectors based on the 

stochastic algebra of their generators that theoretically overcome these shortcomings. 

However, even in the case of what seems to be the simplest case, i.e. Levy-Clifford algebra, 

there a large number of parameters, therefore of theoretical choices to be done.  This thesis 

will therefore first investigate the extensions to the vector case of multifractal analysis 

techniques and apply them to various data sets to get some empirically based choices among 

various candidates. This will enable to proceed to simulations and stochastic short term 

forecasts (nowcasts).  

 

Required background of the student: (Which should be the main field of study of the 

applicant before applying) 

Ideally a background on both stochastic processes and hydrodynamics, with some insights on 

symmetry groups. A first part of the thesis will be devoted to update knowledge in those 

domains, if needed.  
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