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ABSTRACT: This study aims to elucidate characteristics of groundwater level fluctuation at riverbank
filtration sites in Daesan-myeon, Changwon City. Groundwater level fluctuation, river water level
change and stream-aquifer interaction are very important to estimate optimal discharge rate of the
pumping well. Water level contours from February 2003 to October 2003 show normal decreasing trend
toward the Nakdong river with the hydraulic gradient of 0.008. However, flow reversion occurs when
groundwater is discharged at the pumping wells or rise of the Nakdong river by rainfall. The
fluctuation of the Nakdong river ranges 0 - 10 m msl. Autocorrelation analysis was conducted to the
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groundwater levels measured on the six monitoring wells (DS1, DS2, DS3, DS4, DS6 and DS7). The

analyzed waterlevel data can be grouped into three:

group 1 (DSl and DS3) represents strong

linearity and long memory effect, group 2 (DS1 and DS6) intermediate linearity and memory, and
group 3 (DS4 and DS7) weak linearity and memory. Waterlevels of group 1 wells are relatively
closely related to the change of river-water level. Those of group 2 wells are largely affected by
the pumping and the river-water level, and those of group 3 wells are strongly linked to pumping.
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Fig. 1. Location of the riverbank filtration site in Daesan-myeon.
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Fig. 2. Location of pumping and observation wells.
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Fig. 3. Geology of the study area.
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Table 1. Geology of monitoring wells in Daesan-myeon.

Thick. of fine Thick. of medium Thick. of fine Thick. of 1 ta1 depth

Well no. sand/gravel
sand layer (m) sand layer (m) sand layer (m) (m)

layer (m)
DS1 14.0 6.0 9.0 0.5 29.5
DS2 11.0 6.0 12.0 0.5 29.5
DS3 29.0 - - 1.0 30.0
DS54 15.0 1.0 11.0 0.4 274
DS5 18.0 0.5 9.6 2.9 31.0
DS6 24.0 6.4 1.6 - 32.0
DS7 18.0 35 8.0 - 295
DS8 15.0 7.0 13.0 1.0 36.0
Min. 11.0 0.5 1.6 0.4 27.4
Mazx. 29.0 7.0 13.0 2.9 36.0
Median 16.5 6.0 9.6 0.8 29.8
Arith. mean 18.0 4.3 9.2 1.1 30.6
Std. dev. 5.9 2.7 3.8 0.9 2.5
Skewness 1.0 -0.7 -1.5 2.0 1.4
Kurtosis 0.6 -1.6 2.9 4.4 2.9
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Table 2. Geology of pumping wells in Daesan-myeon.

Sand/ Total  Saturated Screen Depth of Ground
Sandy gravel Weathered . . surface
Well no. depth thickness section pressure .
layer(m) layer zone(m) . elevation
(m) (m) (m) sensor (m)
(m) (m asl.,)
28.5-34.5
PW1 28.5 135 6.0 48.0 39.6 36.0-42.0 25.0 9.02
PW2 30.0 14.0 - 44.0 34.3 26.0-38.0 25.0 8.83
PW3 28.5 175 2.0 48.0 393 26.5-42.5 23.8 9.01
PW4 28.0 16.0 4.0 48.0 379 21.5-375 23.9 9.47
PWb 34.2 6.3 7.3 478 39.2 23.0-39.0 20.7 8.70
PW6 315 10.5 6.0 48.0 39.0 26.5-42.5 22.7 8.56
PW7 29.0 10.5 6.5 48.0 38.4 21.5-375 21.7 8.66
20 Inferred bound 2
— — Inferred boundary ff\
A' Nakdong River
0— -0

S

Elevation(m)

500 400 300 200 100 0
Distance(m)

Fig. 4. Geological section around the Nakdong river.
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Table 3. Basic statistics by the waterlevel variations at monitoring wells (Jan. 21,

74m’/h). 2003 29 18 12:00-13:00(%4k
PW2 85m’h, PW3 80m’/h, PW4 83m*/h, PW7
83m’/h), 20039 3Y¥ 4 13:00-14:00( %5
PW2 90m’/h), 2003 3€ 18% 14:00-15:00( %4>
2 PW2 55m’/h), 20039 49 159 17:00-18:00
(¥4 PW2 45m°/h, PW4 83m’/h), 2003 44
299 16:00-17:00(%4% PW3 77m’/h. PW4
73m*/h, PW6 28m’/h, PW7 76m’/h), 2000 59
139 16:00-17:00(}4% PW2 24m’/h, PW5
83m’/h). 2003 59 279 17:00-18:00(k43
PW3 58m’/h, PW4 55m’/h, PW7 87m’/h), 2003
d 64109 15:00-16:00(%F4== PW3 86m’/h,
PW4 8lm’/h, PW7 84m’/h), 2003 69 26
17:00-18:00(<k4~2=F PW2 23m*/h. PW7 22m’/h).
20039 7€ 109 13:00-14:00(k4=F  PW4
84m’/h, PW6 54m*/h). 20038 79 24
16:00-17:00(¥4>=F PW2 45m’/h), 2003 8€ 5
o 15:00-16:00(%k4% PW2 32m*h, PW5
15m’h,  PW6 10m’/h). 20039 89 149
11:00-12:00( k=2 PW3 88m’/h), 2003 8€ 28
o 16:00-17:00(%42 PW4 8m’h, PW7
88m’/h). 2003 9¢ 209 17:00-18:00, 20034 10
2 49 13:00-14:008 A3kesl SRS 24
Hel ek Adel o2 X3k FHEE
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2003 to Apr. 15,

2003).

Well Min. Max. Range Mean Median Std. dev. Kurtosis ~ Skewness
no. (cm) (cm). (cm) (cm) (cm) (cm)

DS1 49.4 126.0 76.6 80.2 77.0 14.1 0.6 0.9
D32 43.3 126.5 83.2 80.0 79.3 14.8 0.4 0.4
DS3 437 120.1 764 76.9 73.3 135 0.6 1.0
DS4 59 144.7 138.8 84.4 86.3 30.2 -0.7 -0.4
DS5 58.8 1177 58.9 98.6 102.6 124 0.8 -1.1
D36 51.1 130.9 79.8 86.8 84.7 14.6 -0.1 0.5
DS7 29.5 139.3 109.8 93.1 94.3 23.0 -0.4 -0.5
DS8 387 1181 79.4 80.4 83.5 18.1 -0.8 -0.4
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Fig. 5. Water level variation of (a) monitoring wells (b) Susan bridge.
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Fig. 7. Hydrograph at Susan bridge during
03/30/1998 - 04/15/2003.

Table 4. Basic statistics for the waterlevel

variations at Susan bridge (Mar. 30, 1998 -
Apr. 15, 2003)
Min. ~0.101 m
Max. 10.049 m
Median 1.049 m
Mean 1.539 m
Std. dev. 1.306 m
Skewness 3.601
Kurtosis 15.082
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