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Design of an optimal snow observation network to estimate snowpack
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Snow is an important water resource in many river basins that must be taken into account in hydrological
modeling. Although the snow cover area may be nowadays estimated from satellite data, the snow pack thickness
must be estimated from experimental data by using some interpolation procedure or hydrological models that
approximates snow accumulation and fusion processes. The experimental data consist of hand probes and snow
samples collected in a given number of locations that constitute the monitoring network. Assuming that there is
an existing monitoring network, its optimization may imply the selection of an optimal network as a subset of
the existing network (decrease of the existing network in the case that there are no funds for maintaining the full
existing network) or to increase the existing network by one or more stations (optimal augmentation problem). In
this work we propose a multicriterion approach for the optimal design of a snow network. These criteria include
the estimation variance from a regression kriging approach for estimating thickness of the snowpack (using
ground and satellite data), to minimize the total snow volume and accessibility criteria. We have also proposed a
procedure to analyze the sensitivity of the results to the non-snow data deduced from the satellite information. We
intent to minimize the uncertities in snowpack estimation. The methodology has been applied to estimation of the
snow cover area and the design of the optimal snow observation network in Sierra Nevada mountain range in the
Southern of Spain.
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