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Advance of geophysical exploration techniques for investigation of
seawater intrusion

Sang Kyu Lee, Hak Soo Hwang, Se Ho Hwang, In Hwa Park and Nak Hoon Sung
(Korea Institute of Geology, Mining and Materials)
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Abstract : This paper presents the state of art and the role of geophysical exploration
techniques with evaluating the trend of domestic and worldwide seawater intrusion
research, and illustrates advanced techniques obtained through the project of
‘Development -of the techniques for estimation, prediction, and prevention of seawater
intrusion’ funded by the Ministry of Science and Technology of Korea. The advanced
geophysical interpretation was achieved by adding the digital geophysical logging data.
DC resistivity and TEM monitorings were applied to determine whether or not the
seawater intrusion was in progress. Induced Polarization technique using electric current
monitoring channel was introduced to discriminate seawater contaminated zone from
highly conductive layer caused by clay minerals. A conceptual model was suggested
with spatial visualization of the study area to predict the diffusion of seawater
contamination. Finally, the future work of the development of geophysical techniques
was suggested with the base of the present level of them.

Keywords: seawater intrusion, geophysical exploration, geophysical logging, monitoring
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o] glo] gtow, o} AREAAE FE A7IFA AAFAIRE o] &3t ot (Busell
et al, 1986, Flathe, 1964; Hoekstra et al, 1990; Mills et al., 1998 ). Flathe(1964)= =3}
Gr-gdso ZAAE FRIEY A7V AGAE o] AHAYE BRI, Mills et al.(1988)
0] ¢] Salinas ValleydlAl TEM BAMY S o]&3td 4718 di+Z& aHHo2 £
dl 433tk Mills et al.(1988)% 60 m Hol8 FFR o]FoZ oiFF9 A78] Aol
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Fig.1. Comparison of geophysical well logging, core log, and DC sounding result(modified
from Hwang et al, 2000 and Lee et al., 2000).
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Fig. 3. Geology and Geophysical survey map of the
study area(Hwang et al., 2000).
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Fig. 4. Horizontal distribution of the lowest resistivity obtained with DC soundings

overlaid by 2-D resistivity section from dipole-dipole resistivity survey.

33 A5FAF A% HAL 9F mUHY A%

331 A7 A e BUE P & 3 F AHAqgR g

H Ao A AAg st QoM AR FHE7E A&GHI dEHe] A3 E A
st S AFERE U gAS AS=d ule F83 84tk o9t e HEE Y
Al FES ol &dte At ¢ A/NAEEECE ZUHP TN A8 4+ Utk o
Hut A7 AlFES ol &shA il Y AHA EHFHALE WMEAH R FYFe F
EeigtAbel RUHH MY S =gz A8 F A WHE 28 7 osigA e
2RE ALt g2 F A A, mon#l, mon#2(Fig. 3o e & FAolA 8Uz7F Wi+ 247

- 180 -



AR @Ay ASWES o8 AVINAY EUHAELE FIFAT. A=9 ¢
gto] 9% x5 HA3 st FHY JHAFS AASA FAFH] Ao mE A
EUHE 38 73Eet 23H o2 ARt RYHAS P F ZHLe Arn)
HFZ=(Fig. 99 DI ¥ D2olA F3% AFx-4xjed A7u|Aq3grte) Aaa 3
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Fig. 5. Correlation of DC resistivity data with tidal action(Hwang et al., 2000).
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Time Variation ot TEM Reasponses Caused by Tidal Action
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Fig. 6. Time variation of TEM responses with a period of 24(12) hours.
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Fig. 7. Comparison of phase change between using multi-cable and using shielded wire

(red line: shielded wire, blue line: multi-cable)(Lee et al., 2000).

Resistivity Inversion Result
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Fig. 8. Inversion result of a reference IP survey using dipole-dipole array across fault
zone(Lee et al., 2000b).
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Resistivity section along IP survey line KJ-1
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Fig. 9. Inversion result of a reference IP survey dipole-dipole array in the zone of sea

water intrusion(Lee et al., 2000a).

Fig. 10. A 3-D geophysical conceptual model.
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