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Application of Laplace Transformation Finite Difference Method to Land Subsidence
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This study is based upon the nonlinear difference
equation representing the Jand subsidence coupled
with a “source” to denote the pumping discharge,
and the Laplace transformation finite difference
method is adepted for aumerical calculations.

A  new numerical method, the Laplace
transformation finite differcnce (LTFD) method, was
developed 10 solve the partial differential equation
{PDE) of transient flows through the porous media. The
LTFD method provides a solution which is
semi-analytical in tunme and pumerical in space by
solving the discretized PDYE in the Laplace space and
mumerically inverts the transformed solution vector.
The effects of the traditiona! treatment of the time
derivative on accuracy and stability are rendered
irrelevant because time is no longer a consideration.
The problem in standard FD format may require several
hundred time steps and  between the initial condition
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apd the desired solutien time . The LTFD method
requires only one time step and on more than eight

matrix inversions to achieve a more accurate result.
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