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One-dimensional Inversion of Electromagnetic Frequency Sounding Data
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Abstract : We have developed an one-dimensional (1D) inversion program that can invert multiple frequency small-loop
EM data from horizontal coplanar (HCP) and vertical coplanar (VCP) configurations. The inverse problem is solved using
least-squares method with active constraint balancing (ACB) method and Jacobian matrix is calculated analytically. Tests
using synthetic data from simple 1D models indicate that conductivity and depth of each layer can be estimated properly

when both real and imaginary data are used together.
Keywords : small-loop EM, 1D inversion, HCP and VCP
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Fig. 1. Source-receiver configuration over a 1-D earth. Source and
receiver dipole is located at height & above the earth's surface.
Source-receiver separation is p, and the earth is modeled as N
layers. The conductivity and thickness of the th layer are denoted
as 0; and h;, respectively.
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Fig. 2. The results of inversions of the 1D data, at 21 frequencies from HCP and VCP loop systems when the real or imaginary data is used.
Panels (a) and (b) show the recovered models (solid line) and true model (shaded region) from the inversion of the HCP and VCP data,
respectively. Panels (c) and (d) plot the corresponding predicted data (discrete points) and observed data (lines). The predicted real and
imaginary data are shown by the solid and open circles, respectively.
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Fig. 3. The results of inversions of the 1D data, at 21 frequencies from HCP and VCP loop systems when both the real and imaginary data
are used. Panels (a) and (b) show the recovered models (solid line) and true model (shaded region) from the inversion of the HCP and VCP
data, respectively. Panels (c) and (d) plot the corresponding predicted data (discrete points) and observed data (lines). The predicted real and
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Fig. 5. The results of inversions of the 1D data, at 21 frequencies from HCP and VCP loop systems when both the real and imaginary data
are used. Panels (a) and (b) show the recovered models (solid line) and true model (shaded region) from the inversion of the HCP and VCP
data, respectively. Panels (c) and (d) plot the corresponding predicted data (discrete points) and observed data (lines). The predicted real and

imaginary data are shown by the solid and open circles, respectively.
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