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Simulation is a powerful tool for the analysis of spatial processes pertaining to the
environment and the health of various ecosystems. Quite often, the processes of in-
terest follow non-Gaussian probability distributions. We present a new approach for
the conditional simulation of spatial data, inspired by discrete “spin” models (Ising
and Potts models) from statistical physics. The field of interest is discretized into a
finite number of levels (i.e., different “spin values”). The spatial correlations are im-
posed by pairwise short-range interactions between the “spins”. Simulation is based
on minimizing a cost function that measures the distance between the normalized en-
ergy of the scattered sample (conditioning data) and the energy of the “spin” model
on the simulation grid. The approach is conceptually simple, but it can integrate var-
ious data and scales. It is also computationally efficient and requires minimal input
by a user. Finally, it is suitable for non-Gaussian data, since it makes no assumptions
on the probability distribution. We conduct simulations on the Walker Lake data set
to investigate the effects of domain size, number of discrete levels, and initial condi-
tions on the simulation CPU time and the reproduction of the target statistics (e.g. the
histogram and the variogram). Finally, we discuss potential extensions of the model.
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