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plication of Density Anomaly Depth Detection Using

Inversion of Three-Dimensional Density Structure Using
Airborne Gradiometry Data in Kauring Test Site

TIAN Yu'? KE Xiaoping' WANG Yong'
1 State Key Laboratory of Geodesy and Earth’s Dynamics . Institute of Geodesy and Geophysics, Chinese Academy of Sciences,
Wuhan 430077, China
2 University of Chinese Academy of Sciences,Beijing 100049, China

Abstract: Due to the uncertainty of the Lagrange empirical parameter, selecting empirical of parame-
ters for diverse observed data sets introduces uncertainty into the results, which weakens the applica-
bility of the inversion method. By using the turning point of the L. curve to replace the LLagrange em-
pirical parameter as the regularization parameter, the algorithm focusing on the preconditioned conju-
gate gradient algorithm has been improved. The underground models have been converted to models
with unequally spaced aiming to solve ill conditioned problem as to well as weaken kernel function at-
tenuation. In order to take full advantage of the gravity gradient multiple components, the method of
joint five independent measured components of tensor gradient gravity data has been taken with the
purpose of meliorating the non uniqueness of inversion results. The effectiveness and reliability of the
improved method are validated by the statistical analysis of multiple sets of synthetic models. For the
application of the field data, analysis result shows that the improved calculation method is effectively
applicable to the inversion of measured gravity gradient data, through inversion of airborne gradiome-
try data on Australian Kauring test site, we obtained 3D distribution of underground density anoma-
lies. According to the previous results of gravity data inversion, this paper verifies the effectiveness of
the algorithm, and discovers more anomaly blocks besides the central anomaly blocks. Our results
show that the improved algorithm using field measurements can inverse the distribution of density a-
nomalies, and the inversion results provide more detailed and reliable pattern information for the den-
sity anomaly.

Key words: Kauring test site; three-dimensional density structure; airborne gravity gradient data;

regularization parameter; joint inversion; preconditioned conjugate gradient algorithm
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