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Objective

* modelling transport processes in the
unsaturated zone

 application of environmental isotopes = 5180
 quantification of preferential flow
 description of transport heterogeneity

* influence of vegetation on heterogeneity

* introduction of vulnerability diagrams
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Methods
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Lumped parameter approach

Cout (t) = Jt.Cinp (T) ’ g(t _T) dr

direct flow matrix flow
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P, 510,
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Experimental data
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Isotope transport
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Lumped parameter approach
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Vulnerability diagrams
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Preferential flow
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Summary

e The presented conceptual model combining hydrological with
isotope data enables the separation and quantification of
preferential and matrix flow.

e The amount of preferential flow varies between maize vegetation
and fallow/intercrop periods.

» Preferential flow is accompanied by an increase of mean water
content.

e The fraction of preferential flow is related to the water discharge.

e Determination of flow parameters from the lumped parameter
approach together with the fractions of preferential and matrix flow
give information about water flux heterogeneity.

¢ Vulnerability diagrams are constructed based on transit time

distributions and are a helpful tool for developing groundwater
protection strategies more efficiently.
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