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THE ELECTROMAGNETIC RESPONSE MODELING
OF THE ELF METHOD AND THE INFLUENCE OF THE IONOSPHERE

LI Yong,LIN Pin-Rong,ZHENG Cai-Jun,SHI Fu-Shen,XU Bao-Li,GUO Peng
(Institute of Geaphysical and Geochemical Exploration., Chinese Academy of Geological Science, Langfang 065000, China)

Abstract: The Extremely Low Frequency (ELF) method is a new artificial source electromagnetic detecting technique, which should
be improved through forward modeling and data checking for the processing of the measured geophysical data. In this paper, the theory
of the ELF method is systematically analyzed. First, in accordance with the studied objects and the problems, the geological structure
model and its corresponding mathematical model are built. Then, on the basis of the electromagnetic theory and the selection of a suit-
able calculation method, the time-harmonic horizontal finitely long grounded wire is set on the crust surface, the mutual coupling of the
ionosphere, the air layer and the layered earth are considered, and the general expressions for frequency-domain electromagnetic re-
sponses are deduced. These expressions connect electromagnetic response with all parameters such as the conductivity of the iono-
sphere, and provide theoretical foundation for forward modeling and the feasibility of the ELF method for resource exploration. The
modeling indicates that the shape of the electromagnetic response curve is variable, and the electromagnetic waves are reflected back
and forth between the ground and the ionosphere due to the existence of the ionosphere.
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Abstract : Geochemical anomalies in desert are controlled by certain geological structures, and different distribution features of radioac-
tive elements (or anomalies) reflect characteristics of different rocks, strata, volcanic activities and fault actions. Fundamental geolog-
ical researches on the basis of data obtained from 1: 200 000 regional geochemical survey are of great guiding significance in geological
ore-prospecting work.
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