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ABSTRACT: Among the geophysical exploration methods, electromagnetic method(EM) has the broadest
range of instrumental systems and remarkable range of applications. There are a lot of available techniques
and instruments which have different depth of investigation and resolution depending on the operating
frequency and source-receiver configuration. Furthermore, it is very easy to apply on the engineering and
environmental problems since modern EM equipments are remarkably portable, considering their sophistication.
Even though electromagnetic theory is very complex and not easy to understand, rapid advances in recent
computer technology have made it possible to conduct accurate forward modeling and inversion of various
EM exploration data. Here, we are going to provide brief theoretical principles, survey techniques and
case histories of some selected EM methods that can be applied to geotechnical and environmental problems
in Korea.
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Fig. 1. Variation of EM energy attenuation with frequency.
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Fig. 2. Sketch of an electromagnetic induction prospecting system.
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Table 1. A classification of electrical and electromagnetic methods.

. Receiver
Transmitter
Grounded wire Both wire and small coil Small coil
Natural .
feld SP (self-potential)
DC MMR :
Grounded Resistivity . Fmagn etometric
wire IP (induced polarization) resistivity)
MIP (magnetic IP)
Grounded CSAMT (controlled source
wire audio-frequency MT)
Slingram
HLEM (horizontal loop EM)
VLEM (vertical loop EM)
Small Loop GCM (ground conductivity
meter)
AC TEM
EM tomography
Sundberg
Large 1oo CSMT (controlled source Turam
g P MT) TEM
borehole EM
Plane wave R//[I%F-resmtlvny VLF
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Fig. 5. TEM apparent resistivity anomaly map over part of the Buchanan
Highway test site, Norther Territory, Australia (Nelson - Haigh, 1990).

Fig. 6. Field layout for a CSMT survey.
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loop tunnel alignment in a high mountain arear.
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