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Modeling spatial heterogeneity in catchments is a precondition for the understanding of flow processes, the
implementation of hydrologic models, and moreover for the assessment of certain parts of ecosystem behaviour.
Establishing a geologically realistic spatial catchment model requires knowledge of the specific catchment
architecture and its formation processes. Current geostatistical methods are unable to capture complex spatial
conditions, e.g. abrupt changes across structural units.
We present a process-based structure generator approach that reproduces the substrate heterogeneity of the artificially created catchment “Chicken Creek” in Lower Lusatia, Germany. In this specific case, substrate distribution
strongly was governed by the technological processes associated with the applied large-scale machinery, but
also on the geological constellation of the source material at the excavation site. The adequate reproduction of
observed heterogeneity is based on a considerable amount of input data concerning especially catchment boundary
geometries and substrate properties.
The fundamental structural elements in the model are 2D-cross sections of overburden spoil cones. The structure
generator creates individual cross-section geometry, particle distributions and bulk densities and considers
processes of particle segregation as well as compaction in the center of spoil cones. Sequencing along the known
stacker tracks produces a realistic 3D-constellation of structural elements. The structure generator data was
interpolated in a gridded 3D-volume body using functionality of the GOCAD software. Due to the potentially
very high spatial resolutions that can be realized with the current approach, the establishment of spatial models at
multiple scale levels is possible.
A variety of model realizations of structural heterogeneity were evaluated with respect to uncertainties and the
concordance with hard conditioning data from field surveys.

