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physical approaches to characterize riverside alluvium and porous aquifers to a water curtain cultivation
area. Journal of the Geological Society of Korea. v. 52, no. 4, p. 475-491

ABSTRACT: Geophysical techniques are integrated in order to provide the hydrogeological information of an
artificial recharge site constructed for controlling groundwater level and preventing from a possible groundwater
shortage, especially in a water curtain cultivation area. Spatial subsurface structures are identified by surface
geophysical techniques, and also geological features and in situ physical properties are estimated by geophysical
well loggings. Single well system for injection and pumping is designed through understanding the vertical
characteristics of riverside aquifer by radioactivity logs. In addition, well logging monitoring helps to better
understand long-term and seasonal variation of groundwater caused by water curtain cultivation system.
High-resolution temperature and electrical conductivity sonde is used for observing even small changes of
groundwater so that temporal variation of groundwater level, temperature and electrical conductivity is monitored
monthly. Monitoring is mainly focusing on seasonal properties change of groundwater and effects by stream flow,
and acquired data are compared and analyzed with the response of natural gamma ray and neutron logs. The
groundwater properties are different between the upper region and lower region of Mu-sim stream, and groundwater
flow between the upper region and stream is observed by the monitoring of multi-depth boreholes. In a water curtain
cultivation area, the variation range of groundwater properties, such as groundwater level, temperature, electrical
conductivity, is large in winter season, and this phenomenon seems to be stable after water curtain cultivation.
Characterizing the riverside alluvium and porous aquifer with geophysical approaches is expected to improve
efficiency of construction and maintenance of aquifer-circulating water curtain cultivation system.
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Fig. 1. Lines and stations of resistivity survey (2D electrical resistivity survey and vertical electrical sounding) and
locations of injection, pumping and observation well in a water curtain cultivation area, Chungwon, Chungbuk,

Korea.
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ot} Z 43 & (logging speed) R 2Ak2 H5 7t FFF L &k, A2 A @0l et dF =4

Z(sampling space)2 E3ll5 =2 X2 E H1AF2 stFo nE HE2 = A By, 217 HE(data

Center

LINE1 (20 Resistty Stueturs)
(8) w i e e e e e N
- ®
..... - £
g
-
LINE-1 (2-D Resistivity Structure) - .
(b) 12 13 14 15 16 17 18 19 20 Ed E-] S 24 25
e EDE
& ow 283 ERCTRET ECRRT 265 | 238 | 2fa ] o E
E 103 | 228 | 274 | 2T 261 | 267 | 187 s | 229 | 20} PO
0 = — ) fw W
s = Bk sy | =
E ] N e el | | {3 E
5 e E
23 | 268 2683 260 260 238 201 196 | 216 263 311 363 | 396 | 416 415 | 388 ’ 369
! CHNNESSTTI ||| e le
@ 125 sie 75 1580 (ohmm)
LINE-1 (2-D Resistivity Structure) ~ -
< b
C
(©) |1s 19 20 20 22 23/ 24 28
° = °
-
o s 2 s 0
K 189 37 p
[T — L W
= | ! =
= i 274 257 | 240 | 230 268 =
E s L] s E
o | o.
a e« © &
75 - - 78
48 126 316 785 1999 (ohm-m)

UINE.2 (2.0 Rosistiviy Sinucture)

DEPTH (METER)

9 125 38 795 1999{ohmem)

LINE-2 (2-D Resistivity Structure) c
() Center f G
8 7 B 9 10 " 12 13 ' 14 15 18 17 18____19 ________ E‘I 22 23 24 25
__ 428 | 367 | 281 2| des 8
E. 272 | 1 15 E
E 190 93 | 233 | 265 | 29 E
g ‘ = g
= | 318 280 | 285 | 284 310 320 | 212 235 | 306 | 320 | 310 336 =
E e “E
o - o
g 80 - 80 g
| O 230 220 | 293 | 397
7% - -8
[ — ]
48 126 316 7985 1999 (ohm-m)

(b)
Fig. 2. Imaging the distribution of subsurface structures from the inversion results of 2D electrical resistivity data
in Line 1 (a) and Line 2 (b). Arrows on the sections indicate the resistivity anomaly.
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Fig. 3. Inversion results of vertical electrical sounding at the station T-1 (a), T-2 (b), T-3 (c), T-4 (d), T-5 (e), T-6

(f) and T-7 (g).
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Fig. 4. Apparent and inversed resistivity profiles at the riverside area (a) and the inland area (b).
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Table 1. In situ physical properties estimated by geophysical well loggings.

Lithology

Natural gamma ray (API)

Neutron porosity (LPU)

Mean (min.-max.)

Mean (min.-max.)

Sedimentary layer

74.13 (39.92-118.77)

18.20 (2.89-50.59)

Weathered soil

97.81 (45.81-155.34)

35.50 (17.67-64.70)

Weathered rock

116.625 (42.93-199.93)

24.87 (12.27-70.82)

Soft rock

127.35 (66.43-185.78)

13.47 (7.34-28.27)
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Fig. 5. Statistical analysis of the natural gamma ray logs including a histogram of the natural gamma radiation of
the each stratum unit: sedimentary layer, weathered soil, weathered rock and soft rock.
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Fig. 10. Vertical temperature profiles of multi-depth boreholes OB1 and OBS5: (a) January, (b) May, (c) July and

(d) November.
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Fig. 12. Comparison between water curtain cultivation season and summer season based on monitoring results of

riversides (OB1) and water curtain cultivation area (OB9 and OB10).
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