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Fig. 2 Theoretical gradient field and experimental gradient fields estimated

by three numerical algorithms
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Several gradient vector field numerical algorithms and their

applications in geosciences

YANG Li', ZHANG Baoyi'*
(1. School o f Geosciences and Info-Physics, Central South University ,
Changsha 410083, China;
2. State Key Laboratory of Geological Processes and Mineral Resources ,

China University of Geosciences, Wuhan 430074, China)

Abstract;: Gradient is the most important micro-variation characteristics of scalar field in three-dimen-
sional space, which can reflect its trends better. In this paper, the central-difference operator, adjacent
gradient operator and Sobel gradient operator were introduced in detail. In addition, the 3D theoretical
gradient vector field of electric potential scalar field produced by a point charge was computed according to
its physical formula, and the results calculated by three gradient numerical algorithms was statistically
compared with theoretical gradient value to verify their precisions and validities. The experimental results
showed that Sobel operator has higher precision in the space excluding the field source than the other two
numerical algorithms. At last, the gradient vector field of apparent resistivity surveyed by the controlled
source audio-frequency magnetotelluric (CSAMT) method was calculated by Sobel operator to characterize
the spatial changes of apparent resistivity, which improves the cognition of the electric property spatial
distribution and geological situation in the 3D subsurface space.

Key Words: scalar field; vector field; gradient; apparent resistivity; numerical algorithm



