Advances in Geosciences HiERF}2ZR#Y, 2023, 13(9), 1095-1113 Hans Xl
Published Online September 2023 in Hans. https://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2023.139105

e

B35 FEL 1 25 S BB AL ER 75 VAW 53

F W, £ &
FEAREL TR A ERRL A2 BE, |74 HEAR

ks H . 20234F7H10H; FHBEM: 20234F9H19H; kA HM: 20234F9H26H

H E

R AR R RV R — b DA R BRI L9 SR B P IR TR R B vk, RTARTEM, RREBIRKIFE AT %R —. %
7 PR R T B RIS SRBOR — IR, FHHEE— IR 37T v JB LI — K37 ) TR P R B TR BB AE o Bl
TEHERERSHAONR, EEREATARNIEGR. RERAERBEITR. REFERILM
LRSS . HINBHERIR AR EEIREL . AR E SRR . BT ERMERAN TR FA
T RABIRET R BT THEE T, BT SSEA R AR KRBT, X522 oLl 5]
BB LN BRLEAT S SHARE FEXT LW BORLEAT LA, FIFIHE LA B SRRAE, 5053
FRLHEAT LA T T SR AR . BT SEBIT DA Y, STt SR B R i e G5 M LB A, AL
THAWIRBRARA 75, BRABBKIIRE T, EROHERRENA, B KR,

XKigid
RS, 228, FERAEEER

Research on Transient Electromagnetic
Multiparameter Data Processing Method

Bo Li, Zhan Wang

College of Earth Sciences, Guilin University of Technology, Guilin Guangxi

Received: Jul. 10", 2023; accepted: Sep. 19", 2023; published: Sep. 26", 2023

Abstract

Transient electromagnetic sounding (TEM) is a time-domain electromagnetic method based on
electromagnetic induction, which is one of the common methods of electromagnetic exploration. It is
used to determine the waveform of the current field excitation, according to the field after a power
off, to observe the secondary field, with the change in time and the attenuation characteristics. Be-
cause this method has many unique advantages, it has been used in different work scenarios in
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recent years. This method has the advantages of suppressing random interference, improving the
SNR and the accuracy of observation, increasing the exploration depth and the SNR, and suppressing
geological noise effectively. The electromagnetic components of electric couple are calculated and
analyzed under the conditions of uniform half space and layered medium. The measured data ob-
tained from the transient electromagnetic observation array were extracted with multiple para-
meters, and the measured data were comprehensively processed. The electrical variation charac-
teristics of the profile were used to compare and calibrate the measured data with the well-known
data for geological interpretation. It can be seen from the section example that this method is
more effective in studying the deep electrical structure. Compared with other electromagnetic de-
tection methods in the frequency domain, this method has the advantages of strong anti-noise in-
terference, high vertical resolution and certain practicability.
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Figure 1. Field layout diagram of the LowTEM method
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Figure 2. Layered medium model under the
excitation of dipole sources
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Figure 3. Curve depicting the relationship between induced
electromotive force and resistivity variation
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Figure 4. Curve depicting the relationship between magnetic
field and resistivity variation
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Figure 5. Whole-area apparent resistivity curve of a two-layer
geoelectric model (varying the resistivity of the second layer)
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Figure 6. Whole-area apparent resistivity curve of a four-layer
geoelectric model (varying the resistivity of the third layer)
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Figure 8. Original measured signal curves of five profiles
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Figure 11. Illustration of the difference between measured and theo-
retical results
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Figure 13. Processing results of the electric well logging apparent resistivity
curve
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Figure 14. Micro-electrical resistivity curves of the main deep wells in the tower
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