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Effect of macropore number and size combination on solute transport in soil
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Abstract: A large number of field observations and experiments have shown that the macropore prefer-
ential channels with different densities, numbers and sizes formed by plant root development and
earthworm activities affect the transport characteristics of water and solute preferential flow. Current-
ly, more attention has been paid to the effect of macroporosity, while less to the effect of different
number and size combinations with the same macroporosity. In this paper, solute transport experi-
ments of soil columns with three different macropore number and size combinations with the same
macroporosity and one homogeneous soil column were conducted to explore the effects of the combina-
tions on water and solute transport in soil. The dual permeability model in Hydrus was used to inves-
tigate their effects in numerical simulation. The results show that under the same macroporosity, the
discharge rate of the soil column with fine and more macropore combination is faster, the average resi-
dence time of solute is shorter, and the degree of preferential flow is higher. In the dual permeability
model, the change of the number and size combination of macropores is reflected by the parameter a,
and the value of a is smaller for fine and more macropore combination. The effect of a on solute trans-
port is that, with a smaller value of a, the breakthrough will be faster and more concentrate, and peak

concentration value is higher, but initial penetration is later.
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