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Stochastic Analysis of Nonlinear Groundwater Flow Equation in
Unconfined Aquifers
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Abstract
Natural geological formations of aquifers

are heterogeneous and hence their hydraulic
properties have spatial variability. Previous

rescarches on  stochastic analysis of
groundwater flow in heterogeneous aquifers
is linear or can be linearized groundwater flow
equation.  So far, there are no researches on
th2 stochastic analysis of groundwater flow in
firite domain. In this research, we consider
a one-dimensional steady groundwater flow
equation in a unconfined aquifer. The
boundary conditions and transmissivity are
regarded as stochastic processes.  The
decomposition method is used to derive an
approximate solution of the governing
equation.  Spectrum and bispectrum analyses
are then used to investigate the interactions
becween  the  fluctuations  of  the
aforementioned four stochastic processes and
the fluctuation of the hydraulic head.
Furthermore, by assuming the forms of the
four stochastic processes, the spectrum and
bispectrum of the hydraulic head are derived.
The influence of the fluctuations of the four
stochastic processes on the hydraulic head are
also analyzed.
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