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Detection of Groundwater Table Changes in Alluvium
Using Electrical Resistivity Monitoring Method
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Electrical resistivity monitoring methods were adopted to detect groundwater table change in
alluvium. Numerical modelling test using finite element method(FEM) and field resistivity monitoring
were conducted in the study. The field monitoring data were acquired in the alluvium deposit site in
Jeong-Dong Ri, Geurn River where pumping test had been conducted continuously for 20 days to make
artificial changes of groundwater table. The unit distance of the electrode array was 4m and 21 fixed
electrodes were applied in numerical calculation and field data acquisition. “Modified Wenner” and
dipole-dipole array configurations were used in the study. The models used in two-dimensional
numerical test were designed on the basis of the simplifying geological model of the alluvium in Jeong
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Dong Ri, Geum River. Numerical test results show that the apparent resistivity pseudosections were
changed in the vicinity of the portion where groundwater table was changed. Furthermore, there are
some apparent resistivity changes in the boundary between aquifer and crystalline basement rock which
overlays the aquifer. The field monitoring data also give similar results which were observed in
numnerical tests. From the numerical test using FEM and field resistivity monitoring observations in
alluvium site of Geumn River, the elecirical monitoring method is proved to be a useful tool for
detecting groundwater behavior including groundwater table change. There are some limitations,
however, in the application of the resistivity method only because the change of groundwater table does
not give enough variations in the apparent resistivity pseudosections to estimate the amount of
groundwater table change. For the improved detection of groundwater table changes, it is desirable to
combine the resistivity method with other geophysical methods that reveal the underground image such
as high-resolution seismic and/or ground penetrating radar surveys.
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Fig. 1. Finite element mesh model used in this study. The models were designed on the basls of
the geological model in alluvium along Geum River. The boundaries of the model are
extended enough fo ignore boundary effects in the numerical caleulations.

a) Finite elernent mesh model of the Inifial condition, showing no drawdown.
b) Finlte element mesh rmodel during arfificial pumping. Drawdown values of groundwater

are given in Table 1.
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Table 1. Drawdown values of Groundwater table using a numerical testing model. The values
are based on the pumping test results for the field site, Jeong-Dong Ri, Geumn River.
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Table 2. Hectrode array configurations used in
this study.
Q) Electrode array configuration of
modified Wenner configuration.

Cl C2P1LF2|C1 C2 P1 P2{C1 C2 PL F2{Cl C2 P1 F2|C1 C2 F1 P
142 3 |1 31278 9121011 (11141213|10191415
2534]21378)8131011(10151213| 9201415
163411473 7141011 9161213 8211415
3645|7108 9| 611011 8171213|14171516
2745|611 895161011 7181213|13181516
1845512889 4171011 6191213(12191516
4756|4138 9| 3181011 5201213(11201516
385631489 2191011 4211213|10211516
295621589 12010010(12151314|15181617
11056 116 89(10131112|11161314(14191617
5867 81 910| 9141112(10171314 13201617
4967 712910) 8151112( 91813141221 1617
3106 7|1 613 910| 7161112 8191314161917 18
211 6 71 514 910] 6171112 7201314(15201718
1126 7| 415 910) 5181112 621314|14211718
6978|316910| 4191112(13161415|17201819
510 7 8| 217 910 3201112(12171415|1621 18319
411 7 8| 118 910 2211112(11181415|1821 1920
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Table 2. b) Heclrode aray configuration of
drm_dipole - dipole configuration,

ClCZPIP2 | C1CZPLP2 | CIC2P1 P2
3412 910 6 7 | 17181213
4 5 1 2 896 7| 16171213
561 2 910 7 8 | 15161213
6 7121011 7 8| 14151213
782311127 8| 15161314
6723|1213 78| 16171314
5623 |13148 9| 17181314
45231121389 | 18191314
5634|1128 9| 19201415
6 73 4| 1011 8 9| 18191415
783 4 (1112 910 | 17181415
8934|1213 910 16171415
910 4 5| 1314 910 | 17181516
8945|1415 910 | 18191516
78 4515161011 [ 19201516
6 745 | 141561011 | 20211516
7856 | 13141011 | 202116 17
8956 | 12131011 | 19201617
910 56 | 13141112 | 18191617
1011 5 6 | 14151112 | 192017 18
1112 6 7 | 16161112 | 2021 17 18
1011 6 7 [ 16171112 | 2021 1819
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Table 2. ¢) Electrode aray  configuration  of
8m_dipole - dipole configuration.

ClC2P1P2 | C1C2P1P2 | C1C2PF1 P2
75 31 1311 5 3 1513 9 7
9731 11 95 3 1311 9 7
11 9 31 9 75 3 151311 9
1311 31 11 9 75 171511 9
1513 3 1 1311 7 5 191711 9
1715 3 1 1513 7 5 211911 9
1917 3 1 17156 7 5 21191311

2119 3 1 1917 7 5 191713 11
2119 5 3 2119 7 5 171513 11
1917 5 3 2119 9 7 19171315
1715 5 3 1917 9 7 21191315
1513 5 3 1715 9 7 21 19 15 17
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Fig. 2. Apparent resistivity pseudosection from
the numerical model tests  using

modiffied Wenner array  configurcrtion,
The upper part of the figure shows the
apparent resistivity pseudosection
before artificial pumping and the lower
one shows the section during fthe
pumping.
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Fig. 3. Apparent resistivity pseudosections from
the nurerical model tests using 4m_
and 8m_dipole-dipole array conflgura-
fions. The upper part of the figure
shows the apparent resistivity pseudos-
ection before artificial pumping and
the lower one shows the section during
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Fig. 4. Field site mop of JeongDong Ri, Geum
pumping well represented by PW-1, and

BH1-2, BH1-3 and BH1-4.
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River. This figure shows the distributions. The
observation wells are represented by BHI-1,
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Fig. 5 Time-drawdown plofs of groundwater
table during the pumping fest. The
upper part of the figure shows the
time-drawdown plot of pumping well
and observation well, BH1-3 using lInear
fime scale. The lower shows the
time-drawdown plots of observation
wells, BH1-2 and 14 using logarithm
time scale. The drawdown unit is
meter.
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Modified Wenner Array 4m & 8m Dipole-Dipole Array
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Fig. 6. Apparent resistivity pseudosections acquired from field site, Jeong-Dong Ri, Geurn River
before pumping test. Measurement date and amay configurations are captioned in

figures.
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Fig. 7. Apparent resistivity pseudosections acquired from field site, Jedng-Dong Ri, Geum River on
the beginning day of pumping test. The data were acqulired one hour before and affer
pumping fest started. Measurement date and arrqy configurations cre captioned in

figures.
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Modified Wenner Array - 4m & 8m Dipole-Dipole Array
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Fig. 8. Apparent resistivity ‘pseudosections acquired from field site, Jeong-Dong R, Geum River
during the pumping test. Measurement date and array configurations are captioned in

figures.
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Apparent resistivity pseudosections acquired from field site, Jeong-Dong Ri, Geumn River on
the last day of the pumping test. The data were acquired one hour before and after
pumping test stopped. Measurement date and array configurations are captioned in

figures.
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