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Abstract(limited to 500 words):

Electrical conductivity is one of the most important factors that affect the application
of surface nuclear magnetic resonace (NMR). Through our research, we have deduced a new
forward formula which incorporates both the clockwise and counterclock polarization
magnetic field. And with model simulating, it has found that distributions of electrical
conductivity affect surface NMR responses significantly. And layered electrical
conductivity distribution is the first level approximation of real hydrogeological model.
In weak electrical conductivity enviroment, we inverse surface NMR data with
regularization method, and the optimal regularization parameter can be determined when
the discrepancy of the models inversed with different model constrains disappears. And
projection iteration method has been adapted to surface NMR inversion to generate a
reliable water content model. In strong electrical conductive earth, surface NMR responses
appear as complex. And its intensity, which is a nonlinear function of water content
distribution, is often measured. Basing our forward operator, we have developed a
generalized linear iteration inversion method to infer water content distribution. And
during the inversion, the intensity squares are inversed, which can be expressed as
quadrature form of water content. Jacobian matrix elements can be evaluated at the
beginning of the inversion through an analytical form which is a linear of water content
and nonlinear of electrical conductivity distribution. With the help of model constrains
the new inversion can be applied to the surface NMR data of any layered electrical
conductive earth

Keywords(limited to 5 keywords, seperated by:):Surface nuclear magnetic resonance
electrical conductivity; groundwater exploration; non-linearity; generalized linear
inversion
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