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Abstract: Among the geophysical exploration methods, electromagnetic (EM) survey
must have the broadest range of instrumental systems and remarkable range of
applications. There is a plethora of available techniques and instruments, and the depth
of investigation and resolution are highly dependent on the particular systems used
according to their operating frequency and source-receiver configuration. This diversity
of EM systems, however, provides a wide range of instruments or methodologies to
choose in order to select the most appropriate tool for the task in hand. This rather
than being a disadvantage, would be a major strength of EM methods. Modern EM
equipments are remarkably portable, considering their sophistication. Coupled with major
advances in recent computer technology, accurate modeling and interpretation techniques
are on the way of continuous development and upgrade which, in turn, make the EM
methods to become much more heavily used, especially for engineering and
environmental applications. We aim to provide a 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. The transmitter
produces a primary field which induces induction currents in the subsurface. The

receiver measures the resultant of the primary field and the secondary field induced by
the induction current.
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Table 1. A classification of electrical and electromagnetic systems.

Receiver
Transmitter
Grounded wire Both wire and small coil Small coil
Natural .
field SP (self-potential)
DC .
Grounded Resistivity MMR. (.magnetometrlc
wire | IP {(induced polarization) resistivity)
MIP (magnetic IP)
Grounded CSAMT (controlled source
wire audio-frequency MT)
Slingram
HLEM (horizontal loop EM)
Somall VLEM (vertical loop EM)
m GCM (ground conductivity
Loop
meter)
AC TEM
EM tomography
Sundberg
Large CSMT (controlled source | Turam
loop MT) TEM
borehole EM
Plane VLF-resistivity
wave MT VLE
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23 $Ig AHgeE PHoln a4 @ B9 B4
Z A

5
o lom @AYol st AAFAY T M dF ALHIT 3

- 41 -



o o] WHe 3 9 "X]E”\VP 7Veetd, &gl Fare]l wrgkd wel a3 F
(horizontal loop EM; HLEM) & 13k wido] 7Msstd. 7o F2 9dd T35 9
Mol FarE AEstE WU ] AREEQ oY TRt = bgF FaE ALSE s AR o

Lol A 240 GYE DL L QL WA 499 A5 B Yoo
wateh w =

WA A% BPABYS] stk £@ S0dl 50 FIE FE QA
S A8 B8 A FAANEA AL ARAT] AAA ABEA W BAE
ofell o] HgrbeAE Eolx itk (McNeil, 1980; Won et al, 1996). “12]u o] W& &
Y FIE SFUNOR AFFILE FAEYo] o AFAEIF Su FHe] AAIH AT
Feol Ackaitie Wl Al AMHow 29 FEyel JRARE 50 m ol4E /)
371 ot

Flg 3% ]6} UH%}'% ‘%}leﬁ ?4?-5]" E,Qr_,l = /d‘ﬂ /\‘1 —/[:'Esg 1_1 /\/é X]_\;]Hoﬂ ;q 7] H] XﬂULEP/\]. m q_
= %l ]H]Xﬂtﬂ\;}—/\} 7:1_49} UHT T[‘/‘]'ﬁ}
A#RE JERY 3 9o] ARABAE A H A EALE Hastr] olde Ao FF3 gt

ol H F UFS AAteta Stk md Axpghabe] 54 Aste| wiEE w4 AEA
A of = 7447]H]X15L9’/\}°ﬂ vjshe] vl 9o glom=z Adte] miad, 554 Hr|Ee
Aol wfg- g3l wholrt, B2 AATAbE At wpdEe] ®xel de AbgEH A
2= GPR (ground probing radar) ©Abell B)3te] s ws "ol X x| vk )&k v el A7
AEE7F ol 4l dAxprnte] S48 72 dste] GPR gAY A &o] Zakgh x|
M A& 7bssttte Fdel ok

DEPTH (METER)

L 88 158 281 500(chme-m) (a)

DEPTH(METER)

20 34 57 96 162 (ohm-m) ( b )

Fig. 3. Comparison of (a) a dipole—dipole resistivity and (b) a small loop EM results
along the same survey line.
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4, N9 AAEA (Time domain EM; TEM)
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Fig. 4. Results of the conventional array TEM and the vertical gradient array TEM
survey for the detection of buried metal conductors (°]%47F 5, 1996).
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Fig. 6. Conductivity images from crosswell EM tomography before and after steam

injection in an oil field, central California, USA (Electromagnetic Instruments, Inc., 1998).
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