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Groundwater Flow Modeling in a Riverbank Filtration Area, Deasan-Myeon,
Changwon City

Se-Yeong Hamm'*, Jae-Yeol Cheong’, Hyoung-Su Kim?, Jeong-Sang Hahn® and Yong-Hoon Cha'

Deparment of Geology, Pusan National University, Pusan 609-735, Korea
Korea Institute of Water and Environment, Korea Water Resources Corporation, Daejeon 306-711, Korea
*Department of Earth System Sciences, Yonsei University, Seoul 120-749, Korea

Riverbank filtration has been used in advanced countries for 150 years. In Korea, investigations for producing
riverbank filtrate started in the Han River, Nakdong River, Geum River, Yeongsan River and Seomjin River basins
in the 1990s. The lower part of the Nakdong River has a poorer water quality than the upper part of the river. A
water balance analysis and groundwater flow modeling were conducted for the riverbanks of the Nakdong River in
Daesan-Myeon, Changwon City. The results of the water balance analysis revealed the groundwater infiltration rate
into the aquifer to be 245.26 mm/year (19.68% of the average annual precipitation, 1,251.32 mm). Direct runoff
accounts for 153.49 mm/year, evapotranspiration is 723.95 mm/year and baseflow is 127.63 mm/year. According to
the groundwater flow modeling, 65% of the total inflow to the pumping wells originates from the Nakdong River,
13% originates from the aquifer in the rectilinear direction, and 22% originates from the aquifer in the parallel
direction. The particle tracking model shows that a particle moving from the river toward the pumping wells trav-
els 100 m in 50 days and a particle from the aquifer toward the pumping wells travels 100 m in 100 days.

Key words : water balance, groundwater modeling, riverbank filtration, Nakdong River, Deasan-Myeon
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Table 1. Monthly mean precipitation and monthly mean temperature from Jan. 1993 to Dec. 2002.

Jan.  PFeb. Mar.  Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total
Monthly mean ;5 543 557 717 1112 2108 2230 2896 1201 553 445 181 12513
prec. (mim)
Monthly mean 5 55¢ 933 1326 1777 2170 25.19 2549 2091 1467 8O0l 226 1332
temp.(°C)
Table 2. Monthly maximum sunshine hours (unit: hr/day).
Latitude  Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
N35 22" 10.07 10.98 11.90 13.11 14.02 14.53 14,32 13.51 12.41 11.31 10.28 09.77
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Table 3. Actual evapotranspiration in the study area.
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Table 4. CN and S values for the antecedent moisture
conditions (AMC).
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AMC I i1 1
CN 39 60 78
S 397 169 72
Agricultural area
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Fig. 1. Study area with model domain.
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Table 5. Thickness of the geologic layers around the monitoring wells (unit: m).

Fine sand Medium sand Fine sand Sand/gravel Weathered
Well no.
layer layer layer layer zone
DS1 14.0 6.0 9.0 132 17.8
DS2 11.0 6.0 12.0 15.8 152
DS3 29.0 - - 103 20.7
DS4 15.0 1.0 11.0 13.6 19.4
DS5 18.0 0.5 9.6 8.1 238
DSé6 24.0 6.4 1.6 104 17.6
DS7 18.0 35 8.0 10.7 19.8
DS8 15.0 7.0 13.0 168 8.2
Mean 18.0 43 9.2 12.2 30.6
Std. dev. 5.9 27 38 32 2.5
Table 6. Hydraulic conductivity estimates (ms™') from grain size analysis.
DS1 DS2 DS3 DS4 DS5 DS6 DS7 DS8 Min. Max. Mean Median
Upper finesand 3.3E-5 1.8E-4 28E-4 3.0E4 12E4 19E-4 19E4 16E4 33E-5 30E4 18E4 [8E4
Medium sand 49E-4 3.4E4 - 8.4E-4 5.6E-4 - 6.8E-4 7.1E-4 34E-4 B84E4 6.0E-4 62E4
Lower fine sand 1.5E-4 2.8E-4 - 4.0E-4 29E-4 - 40E-4 3.0E-4 15E-4 40E4 3.0E4 29E4
Sand/gravel - 5.6E-4 4.1E-3 9.0E-2 - - - - 5.6E-4 90E-2 32E-2 4.1E-3
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Fig. 2. Observed vs. calibrated groundwater levels.
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Fig. 3. Water level distribution around pumping wells by the steady-state modeling.

Table 7. Hydraulic properties of the model layers.

Layer Geology Hydraulic conductivity Storage coeff.

Layer 1 Fine sand 11X107° m/s 5%10%

Layer 2 Medium sand 1.0X10 m/s 3X10*

Layer 3 Fine sand 1AX107 mfs sxio?

Layer 4 Sand/gravel 1.2X107 m/s 1X10*

Layer 5 Weathered zone 1.0X10°° m/s 1X107
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