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A Study on Interpretation of Gravity Data on Two-Dimensional
Geologic Structures by Iterative Nonlinear Inverse

Chin-Surk Ko* and Seung-Jin Yang**

ABSTRACT : In this paper, the iterative least-squares inversion method is used to determine shapes and density contrasts
of 2-D structures from the gravity data. The 2-D structures are represented by their cross-sections of N-sided polygons
with density contrasts which are constant or varying with depth. Gravity data are calculated by theoretical formulas for
the above structure models. The data are considered as observed ones and used for inversions. The inversions are performed
by the following processes : 1) polygon’s vertices and density contrast are initially assumed, 2) gravity are calculated for
the assumed model and error between the true (observed) and calculated gravity are determined, 3) new vertices and density
contrast are determined from the error by using the damped least-squares inversion method, and 4) final model is de-
termined when the error is very small. Results of this study show that the shape and density contrast of each model are
accurately determined when the densny contrast is constant or vertical density gradient is known. In case where the density
gradient is unknown, the inversion gives incorrect results. But the shape and density gradient of the model are determined

when the surface density contrast is known.
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Fig. 1. The N-sided polygon model used for computation of
gravity anomaly.
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Fig. 2. Inversion of simple model: (a) gravity profile (solid
line) on the true model, (b) initially assumed model (dotted
line), (¢) updated model after 3 iterations and (d) final model
after 12 literations of the inverse procedure. Number in bra-
ckets indicates density contrast in gm/cm’,
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Fig. 4. Inversion of two-polygons model : (a) gravity profile (solid line) on the true model, (b) initially assumed model (dotted
line) with same vertices as the true model, (c) final model after 9 iterations of the inverse procedure, (d) initially assumed model
(dotted line) with more vertices than true model and (e) final model after 14 iterations of the inverse procedure. Number in
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