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Abstract:

The work presented has been carried out in the framework of an agreement entitled « Groundwater
management in Aquitaine Region », signed between BRGM and Aquitaine Region for the 2008-2013 period,
and financially supported by the Adour Garonne Water Agency.

This work aims at setting tools and procedures in order to facilitate the production of piezometric maps of
the various aquifers of the Aquitanian Basin, using appropriate interpolation technique. The objective is also
to propose as repeatable as possible workflows in order to facilitate and standardize the work, from data
control to the final map.

Thus BRGM tested on two deep aquifers how geostatistical tools could be applied in order to answer to
Aquitaine Region demand concerning :

- best practices for the construction of piezometric maps, as a function of available data and
hydrogeological context, with computation of error maps, applying standard geostatistical
techniques as well as more advanced ones,

- optimisation of piezometer monitoring network,

- production of a report showing how these methods can be applied on some « study cases », to be
used by hydrogeologists in charge of building or using piezometric maps and not familiar with
geostatistical tools.

Various geostatistical tools were tested and compared on two aquifers (a confined aquifer and an unconfined
one) :

- standard (co)kriging including or not a polynomial drift,

- kriging with an external drift based either on the result of an hydrodynamic flow model or on other
variables like a smoothed topography,

- co-kriging with partial derivatives in order to take into account boundary conditions and/or
hydrogeological constraints like groundwater divide,

- cross-validation procedures to identify anomalous data or to optimize the monitoring network.

Except for kriging with partial derivatives, for which few applications are reported in the literature, this
paper presents « standard » geostatistical tools. It shows the interest of introducing more geostatistics in
construction of piezometric maps, a domain where geostatistics is less widely used compared to other
domains like mineral industry. Consecutive to this study the Department of Gironde (main Department of
Aquitaine Region) started producing annual piezometric maps using geostatistical techniques. These maps
and their associated kriging standard deviation are built using external drift kriging and are delivered on
their web site. Geostatistics can help hydrogeologist to produce piezometric maps, but expertise of the
hydrogeologist is essential to introduce appropriate calculation parameters and to validate the result.
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