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Modeling Artificial Groundwater Recharge in the Hancheon Drainage Area,
Jeju island, Korea

Se-Hyoung Oh'? - Yongcheol Kim* + Min-Ho Koo'*
! Department of Geoenvironmental Sciences, Kongju National University

Korea Institute of Geoscience and Mineral Resources

ABSTRACT

For the Hancheon drainage area in Jeju island, a groundwater flow model using Visual MODFLOW was developed to
simulate artificial recharge through injection wells installed in the Hancheon reservoir. The model was used to analyze
changes of the groundwater level and the water budget due to the artificial recharge. The model assumed that 2 x 10° m?
of storm water would recharge annually through the injection wells during the rainy season. The transient simulation
results showed that the water level rose by 39.6 m at the nearest monitoring well and by 0.26 m at the well located 7 km
downstream from the injection wells demonstrating a large extent of the affected area by the artificial recharge. It also
shown that, at the time when the recharge ended in the Sth year, the water level increased by 81 m at the artificial reservoir
and the radius of influence was about 2.1 km downstream toward the coast. The residence time of recharged groundwater
was estimated to be no less than 5 years. The model also illustrated that 15 years of artificial recharge could increase the
average linear velocity of groundwater up to 1540 m/yr, which showed 100 m/yr higher than before. Increase of
groundwater storage due to artificial recharge was calculated to be 2.4 x 10° and 4.3 x 10° m* at the end of the 5th and
10th years of artificial recharge, respectively. The rate of storage increase was gradually diminished afterwards, and
storage increase of 5.0 x 10° m* was retained after 15 years of artificial recharge. Conclusively, the artificial recharge
system could augment 5.0 x 10® m® of additional groundwater resources in the Hancheon area.

Key words : Artificial recharge, Groundwater modeling, Transient simulation, Hancheon drainage, Jeju island
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Table 1. Average groundwater use in the study area

Administrative Number of Total GW use Average GW use

district Wells (m/yr) (m*/day/well)
Ara 14 1,821,173 356.4
Aral 9 1,524,655 464.1
Ara2 58,410 40.0
Dodu2 5 48,600 26.6
Donam 17 831,215 134.0
Geonip 28 552,836 54.1
Hwabukl 27 1,369,105 138.9
Hwabuk?2 20 253,670 34.8
Idol 43 2,130,245 135.7
Ido2 41 2,554,338 170.7
Ildo1 52 1,040,485 54.8
Ildo2 24 868,361 99.1
Jeju city 623 31,363,680 137.9
Odeung 15 579,990 105.9
Oral 15 299,502 54.7
Ora2 25 4,490,846 4922
Samdol 61 1,511,526 67.9
Samdo2 33 1,486,336 123.4
Yeon 143 7,398,651 141.8
Yongdam1 23 1,370,735 163.3
Yongdam2 18 1,049,816 159.8
Yongdam3 6 123,185 56.3
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Fig. 15. Tracking of particle pathlines calculated by using
MODPATH.
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