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Some geostatistical models on hydrographic networks

C. Bernard-MichelC. de Fouquet
Ecole des Mines de Paris, centre de géostatistique

(chantal.de_fouquet@ensmp.fr/ Phone 33 1 64694761)

Estimating concentrations or flow rates along a stream network requires specific mod-
els. Two classes of models recently proposed in the literature [1,4,5], can be general-
ized, among others to the non stationary case along segments [3]. We present a global
construction by “streams”, i.e. on the whole set of paths between sources and outlet.
Combining any stationary or intrinsic one dimensional random functions leads to sta-
tionary or intrinsic models on segments, with discontinuities at the confluences. The
construction in the opposite sense, from outlet to sources, leads to stationary [1,4] or
intrinsic models on each stream, without any discontinuity at the confluences. The ex-
tension to the linear model of coregionalization is immediate, allowing a multivariate
modelling of concentrations.

To model water discharge, it is advisable to introduce hydrological models or addi-
tional information (as the surface of the upstream watershed) in a multivariate mod-
eling. Some consistency conditions at the confluences are then necessary. Different
models are examined. The application to the Moselle basin is presented in another
contribution.

Bibliography:

[1] Bailly J.-S., Monestiez P., Lagacherie P. 2005. Modelling spatial processes on
directed trees with geostatistics : application to artificial network properties on rural
catchment areadlathematical GeologyAccepted for publication.

[2] Bernard-Michel C., de Fouquet C., 2005. Geostatistical Indicators of Nutrients
Concentrations in Streams. Proceedings of IAMG’05: GIS and Spatial Analysis, Vol
2, 716-721. Edited by Quiming Cheng, Graeme Bonham Carter

[3] de Fouquet C., Bernard-Michel C., 2006. Modéles géostatistiques de concentra-



tions ou de débits le long des cours d’eau. Accepted for publicati@oinptes rendus
de I’Académie des sciences.

[4] Monestiez P., Bailly J.-S., Lagacherie P., Voltz M. 2005. Geostatistical modelling
of spatial processes on directed trees: Application to fluvisol extent. Accepted for
publication,Geoderma

[5] Ver Hoef J.M., Peterson E., Theobald D., 2004. Spatial statistical models that use
flow and stream distance. Accepted for publication in Environmental and Ecological
statistics



