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Simulation of soil infiltration process by lattice Boltzmann method
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Abstract A new kind of the lattice Boltzmann model LB model was applied to the simulation of vertical infiltration

process in unsaturated soils. Based on suitable multi-scale algorithms for time and space the macroscopic quantity and

the equilibrium distribution functions corresponding to the LB model for the Richards equation were proposed. The linear

diffusion equation and the linear Richards equation were discussed. The simulated results of the LB model agreed with the

analytical solutions. The influences of some parameters such as relaxation time coefficient lattice size and time step on

the computing error were analyzed. A comparison with the classical Philip’ s solutions shows that the proposed LB model

can be employed to successfully solve the nonlinear Richards equation and it achieves good merits in computing stability

and nonlinearity treatment and so on.
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