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ABSTRACT:  In modeling subsurface flows, various numerical errors contribute to the total error between the computed and the exact solutions. We present a posteriori error estimates that allow one to estimate separately the different error components, namely the spatial discretization error, the temporal discretization error, the linearization error, the iterative coupling error, and the algebraic solver error. These estimators are fully and easily computable and give guaranteed upper bounds. By distinguishing different sources of errors, the iterative procedure at given time level can be terminated when the individual errors are sufficiently small and do not affect significantly the overall error. For a given mesh, one can use spatial error information in order to not over or under solve the nonlinear and linear algebraic problems. In addition, the spatial and temporal discretization errors can be adjusted so that they are of similar size. Thus computing error estimators provides an adaptive strategy to control both time step size and spatial mesh based on desired computational tolerances. Computational results demonstrating these concepts are included.
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