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ABSTRACT

A 2-D unconfined flow model is developed to analyze annual variations of groundwater level and bank filtration rate
(BFR) for an experimental riverbank filtration site in Koryeong, Korea. Two types of boundary conditions are examined
for the river boundary in the conceptual model: the static head condition that uses the average water level of the river and
the dynamic cyclic condition that incorporates annual fluctuation of water level. Simulations show that the estimated BFR
ranges 74.3~87.0% annually with the mean of 82.4% for the static head boundary condition and 52.7~98.1% with the
mean of 78.5% for the dynamic cyclic condition. The results illustrate that the dynamic cyclic condition should be used for
accurate evaluation of BFR. Simulations also show that increase of the distance between the river and the pumping wells
slightly decreases BFR up to 4%, and thereby indicate that it is not a critical factor to be accounted for in designing BFR
of the bank filtration system. A sensitivity analysis is performed to examine the effects of model parameters such as
hydraulic conductivity and specific yield of the aquifer, recharge rate, and pumping rate. The results demonstrate that the
average groundwater level and BFR are most sensitive to both the pumping rate and the recharge rate, while the water
level of the pumping wells is sensitive to the hydraulic conductivity and the pumping rate.
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Fig. 3. Distribution of groundwater level in the model area
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Fig. 4. Distribution of the hydraulic conductivity calibrated by 3-
D groundwater flow model.
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Fig. 6. Simulated groundwater level and flow directions: (a)
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Table 1. Effect of distance from the river to pumping wells on
bank filtration rates (August 25)

distance 90 m 120m 150 m 180 m 300 m
Riverbank
filtration (%) 73.8 72.9 72.1 71.5 69.9
Ground
26.2 27.1 279 28.5 30.1

water (%)
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Fig. 12. Effects of varying model parameters on (a) the average
water level and (b) the bank filtration rate (August 25); K, S,, R
and Q represent hydraulic conductivity, specific yield, recharge
and pumping rate, respectively.

o] Z kB0 il ¢ & Fo= Flele AT B
Aot HAEEY I A SRS Askele
W7k s Bt o]ysh Asi9] W} dujel=
W2 g Y Bl Feld=Ewe) siekEe] 7t
s vholAn HRIEEY 5] S7HERE oA
t Ao® R Fig 125 712 A3 7385
Fo| A=t et Ak 9 9 o2 A==
ZAiodule] vlge] Fht 7|18 AAgelx e Angiate]
zto)E EAIGE Aotk §9 Hit 919 2SS dEH
Egoll 7FY wizeh, el vREESS o]
o vls 4 TiglskAl wheske AoE JERddth sk
Y HlEe] B9 ZF JIRIApE ARG Bt AL -
Fgol 7P WIEHAl WS Koy iR 25
5 Bl O A AuE e ZloE YEth

Fig. 132 25710l sideh= 39 2099 BAF 23
TAIE AoE AR Fig 129} i FARE AEkS
BRIt it 9] wislde] 7 Fig. 120 vIgl] g
W3l gigh st o7l Ao® JeRgor, s
G018 Wl tg wzsE RE Qx| uisia oF

3 55 PAF S WZE 1 53

®
0.4 *

0.0

Change in water level (m)

(b)

Change in BFR (%)

-40 =20 0 20 40
Change from calibrated values (%)

Fig. 13. Effects of varying model parameters on (a) the average
water level and (b) the bank filtration rate (March 20).
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Fig. 14. Effects of varying model parameters on the water level at
the pumping well P6 (August 25).
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