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Abstract
An N-dimensional generalized Hurst-Kolmogorov stochastic model is presented that can simulate timevarying spatial geophysical fields, consistent with the observed long-term spatial and temporal
persistence. The model is tested through some applications based on time-varying wind velocity field.

1. Introduction and definitions
Multi-dimensional stochastic processes are advantageous over multivariate ones,
in cases where the natural process is observed by images (e.g. produced by
satellite, radar) rather than point measurements (e.g. in meteorological stations
for rainfall, temperature etc.). We use the methodology followed in Dimitriadis et
al. (in publication) where the definitions of 1D stochastic models, as given in
Koutsoyiannis (2013) and Dimitriadis and Koutsoyiannis (in publication), is
expanded to the LD case. We denote   the continuous space stochastic process
that we use to represent the LD natural process, with  a vector of L variables, i.e.
 ≔  , … ,  , that describe the natural process (e.g.  can be a time variable,  a
spatial one etc.). Recorded samples associated with the observed natural process
are subject to a spatial or temporal step of sampling ≔  , … ,  , often fixed
by the observer and a response time ≔  , … ,  characteristic of the
instrument (in fig. 1 the case for a 1D process is shown). Both and have the
same units as  (e.g. if  is a temporal variable in seconds then  and  will be
measured in seconds as well). To correctly represent the observed natural process
with a stochastic one, we have to discretize the latter by including also the values
and . The two special cases where  =0 and  =  for a 1D process (L=1), are
analyzed in Koutsoyiannis (2013), who shows that there are small differences
between them. Here, we will focus only in the case = >0. Also, for simplicity,
we assume that  , … ,  have the same magnitude (e.g.  =1 s, =1 km etc.) and
so, we can use a unique symbol for that magnitude, i.e.
  . Thus, the
 ,,…,
discretized stochastic process  , ,…,
≔  , for  >0, can be estimated

from   as:

