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The snow availability in Alpine catchments is essential for the economy of these areas. It plays an important role
in tourist development but also in the management of the Water Resources Snow is an important water resource in
many river basins with mountains in the catchment area. The determination of the snow water equivalent requires
the estimation of the evolution of the snow pack (cover area, thickness and snow density) along the time. Although
there are complex physical models of the dynamics of the snow pack, sometimes the data available are scarce and
a stochastic model like the cellular automata (CA) can be of great practical interest. CA can be used to model
the dynamics of growth and wane of the snow pack. The CA is calibrated with historical data. This requires
the determination of transition rules that are capable of modeling the evolution of the spatial pattern of snow
cover area. Furthermore, CA requires the definition of states and neighborhoods. We have included topographical
variables and climatological variables in order to define the state of each pixel. The evolution of snow cover in a
pixel depends on its state, the state of the neighboring pixels and the transition rules. The calibration of the CA is
done using daily MODIS data, available for the period 24/02/2002 to present with a spatial resolution of 500 m,
and the LANDSAT information available with a sixteen-day periodicity from 1984 to the present and with spatial
resolution of 30 m. The methodology has been applied to estimation of the snow cover area of Sierra Nevada
mountain range in the Southern of Spain to obtain snow cover area daily information with 500 m spatial resolution
for the period 1980-2014.
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