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A comparative analysis of E, apparent resistivity and E /H | ratio
apparent resistivity in CSAMT

WAN Wei'?, TANG Xin-Gong'*

(1. Key Laboratory of Exploration Technologies for Oil and Gas Resources, Yangtze University, Wuhan 430100, China; 2. Department of Geophysics and
Petroleum Resource, Yangtze University, Wuhan 430100, China)

Abstract: Currently, the adoption of the ratio of electric field and magnetic field to calculate the Cagniard resistivity is widely used in
traditional CSAMT exploration. However, an analysis of the electromagnetic field components and the apparent resistivity definition
method in homogeneous half space and layered media indicates that the apparent resistivity defined by electric field E component can
improve the problem of the near zone distortion of ratio apparent resistivity. Moreover, the advantage of apparent resistivity defined E_
component has been further verified by the measured field data. Therefore it’s not necessary to rigidly stick to using the ratio apparent
resistivity in the field CSAMT data acquisition, and the acquisition mode flexibility can be adjusted according to actual conditions so as
to improve work quality and efficiency.

Key words: CSAMT; electric field component £ ; E _/H ratio apparent resistivity ; comparison ; Cagniard resistivity ; horizontal layered

media model ;near zone distortion
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The application of a new mesh generation method for finite difference to MT 1D inversion

ZHANG Hui'?, TANG Xin-Gong'

(1. Key Laboratory of Exploration Technologies for Oil and Gas Resources, Yangtze University, Wuhan 430100, China ;2. Department of Geophysics and
Petroleum Resource, Yangtze University, Wuhan 430100, China)

Abstract: This paper describes the application of finite difference algorithms in MT method, deduces the algorithms of 1D layered and
continuous medium, and proposes a new mesh generation method. Meanwhile, with two—layer or three—layer medium model inversion
calculation, the paper demonstrates the correctness of the algorithms and rationality of the grid subdivision method. The authors also de-
signed a kind of continuous medium and made a comparison of the inversion result between two kinds of multiple layered medium mod-
els which have different layer approximations, and indicated the necessity of continuous medium model inversion research. For continu-
ous medium model, the fine the grid, the better the approach result. Nevertheless, with the gradual decreasing of the error, the im-
provement of accuracy becomes not so distinct. However, resource and time consumption will dramatically increase. So decreasing grid
spacing without restriction is not necessary. What’s more, taking both the error and grid spacing into consideration, the authors conduc-
ted second difference calculation in first mesh generation and achieved a new conclusion, which can distinctly improve the calculation
result.

Key words: finite difference; MT; 1D inversion; continuous medium;new mesh generation method
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