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Abstract

Soil systems often exhibit complex properties and lead to abnormal diffusion of solute transport.
Based on the model of Skaggs et al., this paper develops a time fractional advection-diffusion equa-
tion (FADE) model under transpiration and root water absorption conditions to simulate abnor-
mal diffusion in the root zone and solves it analytically. The simulation shows that the numerical
results of the time fractional advection-diffusion model and the integer advection-diffusion model
deviate near the surface soil, and then gradually move downward with time. The deviation gradu-
ally expands with depth, and the smaller one corresponds to a higher concentration curve, indi-
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cating that the solute reservoir in the soil is strong, resulting in a slower solute migration rate,
that is, there is sub-diffusion.
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Figure 1. Numerical and analytical solutions of the solute concentration with depth calculated by models (11), (8)~(10) att =
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Figure 2. The profiles of solute concentration with depth calculated by model (11), (8)~(10) at different simulated time
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Figure 3. The curves of solute concentration versus time at different depths calculated by models (11), (8)~(10), with

a simulation time of 50 days
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