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Integrated Analysis of Gravity and MT data
by Geostatistical Approach
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Abstract: : We have studied feasibility of the geostatistical approach to enhance the result of
analysis of the sparsely obtained MT(Magnetotelluric) data by combining with gravity data.
We have attempted to use geostatistics for integrating the MT data along with gravity data.
To evaluate the feasibility of this approach, we have studied about interrelation between
geological boundary and density distribution, and corrected density distribution for conversion
to more sensitive to geological boundary by minimization of difference between z-directional
variogram values of resistivity distribution obtained MT inversion and density distributions.
Then, this method has been tested on model and field data. In model test, the results
obtained were good agreement with real model. And in a real field data, the result of
analysis demonstrate convincingly that our geostatistical approach is effective.
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(a) (b)

Fig. 5. Variograms for residual values obtained by difference of resistivity and
non-linear transformed resistivity from density(a) and difference of resistivity and
non-linear transformed resistivity from conversed density by layer density analysis(b).
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Fig. 6. Resistivity distributions from non-linear indicator transform and density distribution
using simple density inversion(a) and edited density distribution by layer density analysis(b).
And results of residual analysis using data of (a)(c) and data of (b)(d).
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Table 1. Summary of Statistics are obtained before non-linear indicator transform((a),(b))
and after non-linear indicator transform((c),(d))

(a) X variable resistivity Y variable density
plotted data 300 Number of data 300 Number of data 300
Coef. correl 0.667043 Mean 2.53589 Mean 2.04467
Variance 0.784041 Variance 0.000971671
(b) X variable resistivity Y variable edited_density
plotted data 300 Number of data 300 Number of data 300
Coef. correl 0.755898 Mean 2.53589 Mean 0.00799996
Variance 0.784041 Variance 0.000621559
(c) X variable resistivity Y variable resistivity (from density)
plotted data 533 Number of data 533 Number of data 533
Coef. correl 0.78208 Mean 2.57327 Mean 2.53843
Variance 0.823623 Variance 0.556954
(d) X variable resistivity Y variable resistivity (from edited_density)
plotted data 533 Number of data 533 Number of data 533
Coef. correl 0.86816 Mean 2.57327 Mean 2.54189
Variance 0.823623 Variance 0.681576
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