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Two-dimensional modelling of preferential water flow
and pesticide transport from a tile-drained field.
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Preferential flow through soil macropores in tile drained soils significantly increases
the risk of pollution of surface water bodies by agricultural chemicals such as pes-
ticides. The objective of this study was to compare conceptually different preferen-
tial flow and/or transport approaches for their ability to simulate water drainage and
pesticide leaching to tile drains. The four approaches that were implemented into
HYDRUS-2D included one equilibrium approach using modified hydraulic proper-
ties near saturation, and three non-equilibrium approaches: a mobile-immobile solute
transport model, and dual-porosity and dual-permeability formulations. The model
predictions were compared against measurements of drainage and pesticide concen-
trations made at an undulating, tile-drained field in southern Sweden (Nasbygard) dur-
ing 6 weeks following spray application of the herbicide MCPA.

The dual-permeability approach most accurately simulated preferential drainage flow.
The equilibrium and mobile-immobile approaches largely failed to capture the pref-
erential flow process. The dual-porosity approach predicted too distinct and high
drainage flow events. The dual-permeability and dual-porosity approaches closely
captured the dynamics in measured pesticide concentrations. Both the equilibrium and
mobile-immobile approaches strongly underestimated the measured MCPA leaching.
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