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Research project. The jump process associated to the fractional Laplace operator 

was proposed as a stochastic fractal model for the hydraulic conductivity based on the 

examination of the empirical data from four different sites, see [2].  The choice of this 

mathematical model is mainly due to the observation that logarithms of the hydraulic 

conductivity data exhibit a correlation structure similar to that of fractional Brownian 

motion with the increments more peaked at the model. Other related mathematical 

models have been studied in the literature. 
             We intend to enlarge the modelling tool kit by replacing the fractional Brownian 

by another stochastic process which has the same correlation structure, but it is non-

Gaussian, the so-called Rosenblatt process. The concept of subordination of stochastic 

processes comes from Bochner [1]; for a complete exposition of the theory of we refer 

to  [4]; see [3] for an Lˆp approach.  The Rosenblatt process belongs to the second 

Wiener chaos, i.e., it can be written as a double iterated integral with respect to the 

Wiener process. Various probabilistic and statistical aspects of this stochastic process 

have been  studied in the last decades, see the monograph [5] and the references therein.  

We also study the basic properties of this new fractal-type stochastic process and we 

make a numerical analysis of it. In particular, we compute numerically its moments and 

cumulants and we provide a method to simulate its sample paths.  
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