AEel ek s HAL
Jigu-Mulli-wa-Mulli-Tamsa
Vol. 16, No. 3, 2013, p. 139~144

SBCIE T ChE

http://dx.doi.org/10.7582/GGE.2013.16.3.139

TR & Atk

Y= - s
BT ek oA A0 g

A Scheme for Computing Time-domain Electromagnetic Fields of
a Horizontally Layered Earth
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Abstract: A computer program has been developed to estimate time-domain electromagnetic (EM) responses for a one-
dimensional model with multiple source and receiver dipoles that are finite in length. The time-domain solution can be
obtained by applying an inverse fast Fourier transform (FFT) to frequency-domain fields for efficiency. Frequency-domain
responses are first obtained for 10 logarithmically equidistant frequencies per decade, and then cubic spline interpolated
to get the FFT input. In the case of phases, the phase curve must be made to be continuous prior to the spline
interpolation. The spline interpolated data are convolved with a source current waveform prior to FFT. In this paper,
only a step-off waveform is considered. This time-domain code is verified with an analytic solution and EM responses
for a marine hydrocarbon reservoir model. Through these comparisons, we can confirm that the accuracy of the developed

program is fairly high.

Keywords: electromagnetic, time domain, step-off, frequency, phase
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Fig. 1. Normalized step-off responses at the surface of the

homogeneous half-space (After Jang er al, 2013). Solid lines

indicate the analytic solution and dots are numerical results from a

digital filter.
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Fig. 2. A two-layered offshore model consisting of 0.3 ohm-m
seawater with a depth of 1000 m and 1 ohm-m seafloor sediments.
A 10 m-long, vertical receiver and a 100-m vertical transmitter are
located on the seafloor and the horizontal offset is 500 m.
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Fig. 3. Phase responses for the two-layered model shown in Fig.
2. Circle and diamond symbols indicate the responses calculated
using the codes with and without subroutine DRUM, respectively.
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Fig. 4. Vertical electric fields for the two-layered model shown in
Fig. 2. Symbols are the same as in Fig. 3.
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solid line represents asymptotic values proportional to #2.
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