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ABSTRACT

Periodic fluctuation of water levels were analyzed for their causes and effects on groundwater movement. Groundwater
levels were monitored from two shallow monitoring wells, G1 and G4, located at a headwater catchment in the
Gwangneung Ecohydrological Research Site using pressure transducers with automatic data-loggers by five-minute
interval from February to October, 2006. The water table fluctuates on a daily basis with a clear diurnal variation, and the
fluctuation amplitude increases with time from the winter to the summer. Results from spectral analysis of water-level data
show periodic variations in 24.38 hour and in 12.19 hour, indicating P; diurnal and L, semidiurnal tidal components,
respectively. The diurnal component of the water level in summer has greater power than that in winter, implying that the
water table is affected not only by earth tides, but also by evapotranspiration. Right after rain stops, the power of diurnal
component of the water level decreases, indicating that evapotranspiration influences significantly diurnal periodicity. The
effects of diurnal and semidiurnal components of the water level range from 0.4 to 4.2 cm and from 0.2 to 0.7 cm,
respectively.
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(a)

Fig. 1. Location of the study area: (a) Han-river watershed, (b)
Toegyewon watershed, (¢) Gwangneung watershed. Area in the
thick line is the study area, Gwangneung headwater chatchment
(after Choi et al., 2007).
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Fig. 2. Study area and location of monitoring wells (after Lee,
2007).
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Fig. 3. Water levels of G1 and G4 wells: (a) in winter and, (b) in summer.
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Fig. 4. Fluctuations of water levels of G1 well in winter and
summer.
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Table 1. Principal tidal harmonic components (after Knauss, 1997)

Period Coefficient
Name of Tides Symbol in solar ratio

hours (M,=100)
Semidiurnal components
Principal lunar M, 12.42 100.0
Principal solar S, 12.00 46.6
Larger lunar elliptic Na 12.66 19.2
Lunisolar semidiurnal K, 11.97 12.7
Smaller lunar elliptic L, 12.19 2.8
Diurnal components
Lunisolar diurnal K, 23.93 58.4
Principal lunar diurnal 0, 25.82 41.5
Principal solar diurnal P, 24.07 194
Larger lunar elliptic Q 26.87 7.9
Smaller lunar elliptic M, 24.84 33
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Table 2. Fluctuation periods of water levels in G1 and G4 wells
by powerful sequence

Well  Data Period (hour)

Winter 2438 34.13 2133 56.89 11.38 12.19
G1 Summer 2438 2133 2844 12.19
After rain 2438 2844 2133 12.19

Winter 2438 34.13 2133 56.89 12.19 18.96
G4 Summer  56.89 24.38
After rain 56.89 42.67 24.38

Table 3. Diurnal and semidiurnal fluctuation periods, power, and
periodic fluctuation range in G1 and G4 wells

Well Data Period Powe.r Periodic fluctuation
(hour) (m - min) range (cm)
24.38 9.38 +0.9
Winter
12.19 3.00 +0.3
24.38 43.02 +42
Gl Summer
12.19 7.08 +0.7
Aft . 24.38 27.55 +27
S VAT 4.89 +0.5
24.38 10.72 +1.0
Winter
12.19 3.78 +04
24.38 6.82 +0.7
G4 Summer
12.19 1.61 +0.2
Afh . 24.38 3.72 +04
el 09 1.54 +£02

powers 7HA AdthH o= vig- 2 YEhdth(Table 3).
HHIS7] AR GIF GOl BT & JEFES HolA
¥om, 53] G4°] 7-F- 1 F3o] wig- mIn|SlTH(Table
3). G19] 7 dF7] A2 AAFo] HHA Aol vis)
power’} <F 4.58] Z7I3F ¥hH WIFY|= oF 2.48)7ko]
TR AAE Bt A7 Asle] wEe] 4
7] Aol A7k vlgl doiFes FA Yehes A
2 APBFre7E Hol= F71do] @A A ofsiARt v
Eh= Zlo] opdS R o) Butler et al.(2007)°] AA|
g nke} o], o] AHe AslgHo] AFEHFE oF
25em AL zZlolo #JA|ep] Wl &S] FHE-S
Bl Aekrele] MEo] WS Ao e A5
Hdolle gde] T ofF7] wEel, Agstle
21E0] gh5o] FikslR] ot A[alrel7E 2ol ofgh
7185 2 Ueilie A vkl AEolle diides &
ek 2159 FkEo] TS Holda] 2Ad 9

|

B

g F7VH A B os 9le] WEe doxl Al

= JETh

sl

Journal of KoSSGE Vol. 13, No. 1, pp. 43~51, 2008



48 262 - S - ol -

G1 water level data & trend

26491

26485

Elevation{m)

264.8

26475
2006-2-21 14:00

L L
2008-2-24 14:00 2008-2-27 14:00

Time

Periodogram of G1

24.38

.
34.13 12.19

5689 2133 |40

o
-
-

L4
. -

. * .
- - -s » . b TS VL Y »

. a7 Teer 0%t ee The® TPum tnaTetiate, Tt
[u] 1 2 3 4 5 [ 7 8

Frequency(cycles/day)

G4 water level data & trend

264.85 F

Elevation{m)

[S)
@
=
=]

264.75
2006-2-21 14:00

L L
2006-2-24 14:00 2006-2-27 14:00

Time

Periodogram of G4

Power
o
o
S

- .

.
» . .

* . we LR »
MRS AP bt dhi AL AP SAC PO PPN
0 1 2 3 4 5 6 7 g
Frequency(cycles/day)

Fig. 5. Plots of water-level data and periodograms of G1 and G4 wells in winter.
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Fig. 8. Plots of water level-data and periodograms of G1 and G4 wells after rain in summer.
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