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Characteristics of water-level changes in the Temporary Gulpocheon Discharge Channel were identified by observing and ana-
lyzing changes in the subterranean water level induced by hydrological stresses the underground aquifer. The subterranean water
level refers to the level at which the pressure of subterranean water passing through the corresponding position has an equipo-
tential value that is in equilibrium with the atmospheric pressure at that location. This water level is not fixed but changes in
response to hydrological stress. It can be identified by repeatedly measuring the distance from the observation point to the sur-
face of the subterranean water. The subterranean water-level change equation and the variance range of the hydrological curve of
subterranean water over 24 hours at the Gimpo-Gimpo National Groundwater Monitoring Network (NGMN) were used as assess-
ment factors. The variance characteristics of the subterranean water at the 18 monitoring system locations were classified into
three impact, observational wish, and non-impact. The impact type accounted for 50% of the subterranean water of and accu-
rately reflected the water-level changes due to hydrological stress, showing that distance is the major controlling factor. The
observational wish type accounted for 27.8% of the subterranean water, and one of the two assessment factors did not meet the
assessment factors. The nonimpact type accounted for 22.2% of the subterranean water. This type satisfied the two assessment
factors and represents subterranean water-level changes response to precipitation.
Key words: hydrological stress, equipotential value, hydrological curve, national groundwater monitoring network (NGMN),
assessment factors
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Fig. 1. Location of the study area.
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Fig. 2. Water level of the Han river and the temporary Gulpocheon discharge channel at flood elevation (frequency of 100

years).
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(2002, 05, photographying)

Fig. 4. Biotite gneiss intruded by granitic porphyry dikes.
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Fig. 5. Groundwater flow vestige at the Gyeyangcheon
cross-section.
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Table 1. Monitoring system of groundwater level in the study area.
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Elevati G d level Denth Based on temporary
Well No. (E\If;l]o)n rou(ntEt_T;) eve (71113; discahrge channel Aquifer type
Distance (m)| Azimuth
OB-06 19.9 0.93 6.50 510 S
OB-37 28.5 1.45 2.25 754 S
OB-22 12.1 0.53 1.82 150 N
OB-25 27.4 0.84 1.90 420 N
OB-09 23.6 1.90 7.40 365 S
OB-20 30.8 1.61 3.20 430 N
OB-30 27.7 2.24 5.35 1,330 N .
OB-28 26,5 245 15.00 910 N Alluvial
OB-10 33.9 9.49 14.40 600 S
OB-17 289 2.25 4.90 200 N
OB-23 17.4 3.06 4.70 170 N
OB-34 30.2 3.72 6.50 75 N
OB-16 21.2 5.80 6.46 160 N
OB-21 14.7 4.02 5.70 235 N
OB-31 25.7 5.37 125 225 N
OB-29 25.7 4.67 15.6 295 N Rock
OB-41 44.4 6.61 104 73 N (fissure type)
OB-44 8.3 2.52 9.5 45 N
Average 24.8 3.30 18.89 South: 557 m North: 337 m
| mmprecipitaion ([ mpreciptaton =
— Grounawater Level | ; — Groundwater Level ; \

Groundwater Level (GL m)

Precipitation (mm]

Groundwater level [EL m)

Predipitation fmm)

Fig. 6. Daily hydrograph of groundwater level's change at
the northern observation well.
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Fig. 7. Daily hydrograph of groundwater level's change at
the southern observation well.
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Table 2. Data of Gimpo-Gimpo national groundwater monitoring network.

Monitori Coordinates Elevati Denth Groundwater Installati
onitoring Location | Aquifer evation | Deptl level(m) nstallation
network - - (EL-m) (m) date

Longitude Latitude BGL EL
. Gimpo Rock 80 5.4 1.39
Gll’l’lpO- 0ANAN" 01N
. Gulpodong - 126°42'40 37°37'53 6.79 1996.4
Gimpo _ Alluvial 15.9 5.65 1.14
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Table 3. Classification of groundwater-level-change types.
Observation . L Index .
well Equation Std. deviation Inclination Class Fluctuation Class Verdict
(m)

NGMN-A y=0.0086x-318.6 0.548 0.0086 - 1.28 - B
OB-6 y=0.0042x+158.09 0.284 0.0042 @D 0.59 @D I
OB-37 y=0.009x-308.44 0.571 0.009 @ 1.36 (@) N
OB-22 y=0.005x-175.5 0.338 0.005 @D 0.67 @D I
OB-25 y=0.0078x-267.62 0.495 0.0078 @D 1.30 @) (@)
OB-9 y=0.0046x-150.39 0.317 0.0046 @D 0.61 @D I
OB-20 y=0.0088x-300.3 0.559 0.0088 @ 1.32 @ N
OB-30 y=0.0092x-317.65 0.580 0.0092 @ 1.36 @) N
OB-28 y=0.0088x-306.42 0.530 0.0088 @ 1.34 @) N
OB-10 y=0.0080x-272.51 0.531 0.0080 @D 1.29 @) O
OB-17 y=0.0085x-290.25 0.553 0.0085 D 1.28 @ 0
OB-23 y=0.0017x-50.425 0.166 0.0071 @D 0.24 @D I
OB-34 y=0.0037x-112.72 0.284 0.0037 @D 0.44 @D I
OB-16 y=0.0058x-201.02 0.404 0.0058 @D 0.73 @D I
OB-21 y=0.002x-64.885 0.144 0.0020 @D 0.39 @D I

NGMN-R y=0.0088x-326.9 0.548 0.0088 - 1.15 - B
OB-31 y=0.0078x-270.66 0.543 0.0078 @D 1.19 @) O
OB-29 y=0.0077x-267.09 0.498 0.0077 @D 1.22 (@) O
OB-41 y=0.0014x-12.961 0.176 0.0014 @D 0.25 @D I
OB-44 y=0.0029x-105.66 0.224 0.0029 @D 0.39 @D I

Average - 0.414 0.00648 0.92 - -

% Note : I; Impact type, N; Non impact type, O; Observation wish type, B; Based
NGMN-A : National Groundwater Monitoring Network-Alluvial

NGMN-R : National Groundwater Monitoring Network-Rock
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Table 4. Groundwater-level change types of the auto monitoring wells.

. Inclination Fluctuation (m)
Observation .
Sta. Sta. Verdict
well . Value Class L Value Class
deviation deviation
North 0.0088 0.004 @ 1.15 0.33 @ 1
South 0.0086 0.0164 @) 1.28 1.92 @) N
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Fig. 9. Time series of groundwater-level in alluvial aquifers.
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