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Study on forward modeling and inversion of variable density

interface under spherical coordinate system

CUI Yatong', WANG Shenghou®
(1. Tianjin Survey Design Institute Group Co. , Ltd, Tianjin 300191,China;
2. China University of Geosciences (Wuhan) School of Earth Resources, Wuhan 430074 ,China)

Abstract; The inversion method of density interface can infer the undulation morphology of the tectonic interface, which is
of great significance to analyzing regional geological structure, deep earth structure, and the division of tectonic units. When
regional and global scale problems are involved, the interface inversion method is often used under the spherical coordinate sys-
tem. However, the traditional inversion method under the spherical coordinate system has low calculation accuracy on the ob-
servational ground surface and neglects the density variations vertical and horizontal underground. In this paper, aiming at
these problems, we develop an approach of variable density interface inversion under the spherical coordinate system for the
ground observation data. First, based on the theoretical derivation and the improvement of the Gauss— Legendre integral algo-
rithm, we present the approach for forward modeling of variable density interface under the spherical coordinate system. Then
we develop a density interface inversion method under the spherical coordinate system based on the iterative optimization algo-
rithm. Finally, tests on a shell model and undulated interface show that our approach is practical and suitable for the variable
density interface inversion of large—area and ground observation data.

Keywords: gravity anomaly; spherical coordinate system; variable density interface forward modeling; variable density in-

terface inversion



