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Numerical models based on the dual-continuum approach have become useful tools for predicting flow and
transport in structured soils with significant preferential flow effects. These models conceptualize the soil by two
mutually communicating flow domains – the soil matrix and the preferential flow domain. The water flow is
described by a set of two Richards’ equations; the solute transport by a dual set of advection-dispersion equations.
Simple first-order approximations define the exchange of water and solute transport between the two domains.
A simple first-order mass exchange is assumed to describe the water and solute transfer between the two flow
domains.
Several replicates of breakthrough curves of conservative bromide tracer were determined on undisturbed soil
columns of heterogeneous soil. Breakthrough curves of bromide tracer were determined for undisturbed soil
columns of two heterogeneous soil. The soils were coarse sandy loam from the experimental sites Liz, Korkusova
Hut (Bohemian Forest, Czech Republic), and Tomsovka (Jizera Mountains, Czech Republic); the soils are
classified as a Cambisol or Cryptopodzol. Breakthrough curves showed a rapid appearance of the tracer in leachate
and prolonged tailing typical characteristics of preferential transport.
Decline of flow rate between repeated experimental runs, caused by entrapped air phase within the soil column,
was approximated by the decrease of volumetric proportion of preferential pathways. The modeling results
indicate a key role of the correct determination of preferential flow domain volume and interdomain water and
mass transfer on the prediction of the tracer concentration in the effluent. Furthermore, the values of mass transfer
between the flow domains among the experimental runs showed great variability.
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