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Numerical simulation on frequency domain electromagnetic sounding
method in center of loop

XIE Wei" 2, WANG Jing-bin?, LIU Jian-xin'

(1. Beijing Institute of Geology for Mineral Resources, Beijing 100012, China;
2. School of Geoscience and Info-physics, Central South University, Changsha 410083, China)

Abstract: A new frequency domain electromagnetic sounding method of extracting apparent resistivity was put forward
through measuring its near zone magnetic field vertical virtual component, and a theoretical system of near zone
frequency domain electromagnetic sounding method was conatructed by analyzing its characteristics and conducting
numerical simulation, and a theoretical foundation was provided for the design of the observing system. The method
integrates the mature formula of dual and pseudorandom synthetic current by studying the coil center homogeneous
magnetotelluric field and deducing the related analytical expression. According to the theoretical formula fo magnetic
field under certain approximate conditions, the method characteristics on extracting apparent resistivity were studied by
vertical virtual component of magnetic field at current carrying coil center, the corresponding forward programs were
written and its better resolution on underground electrical distribution changes was analyzed through numerical
simulation on two-layered, three-layered, four-layered geoelectric models. The feasibility and significance of the method
were revealed based on the simulation results.
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Fig. 1 Horizontal current carrying loop on equality earth
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Fig. 2 D-type and G-type profile forward simulation figures

(changing resistivity of second layer)
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