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ABSTRACT 

Unsaturated flows in porous media arising from hydraulic conductivity, capillary pressure and 

gravity are governed by the Richards’ equation. Most past numerical Richards’ equation solvers were 

based on finite different or continuous Galerkin finite element methods (CG-FEM). In the context of 

the latter, the requirement on solution continuity can lead to numerical difficulties when abrupt 

change occurs in boundary conditions or in hydraulic properties of the porous media. In light of these 

challenges, a one-dimensional numerical Richards’ equation solver is formulated based on the local 

discontinuous Galerkin finite element method (DG-FEM) – a class of finite element methods that 

employs piecewise continuous trial spaces and allows discontinuity in solutions, which can better 

accommodate high-intensity moisture inputs and natural heterogeneities. Soil moisture readings we 

obtained under controlled laboratory settings, as well as field measurement from the National 

Oceanic and Atmospheric Administration (NOAA)
1
, will be used to test the accuracy of the 

developed solver, and simulation results will be compared to those of a solver based on the 

continuous Galerkin finite element method. 
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