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ABSTRACT

The increasing frequency of droughts has been increasing the necessity of utilizing subsurface dams as reliable
groundwater resources in areas where it is difficult to supply adequate agricultural water using only surface water. In this
study, we analyzed the current status and actual conditions of five agricultural subsurface dams as well as the effect of
obtaining additional groundwater from subsurface dams operated as one aspect of the sustainable integrated water
management system. Based on the construction methods and functions of each subsurface dam, the five subsurface dams
are classified into three types such as those that derive water from rivers, those that prevent seawater intrusion, and those
that link to a main irrigation canal. The classification is based on various conditions including topography, reservoir
location, irrigation facilities, and river and alluvial deposit distributions. Agricultural groundwater upstream of subsurface
dams is obtained from four to five radial collector wells. From the study, the total amount of groundwater recovered from
the subsurface dam is turned out to be about 29~44% of the total irrigation water demand, which is higher than that of

general agricultural groundwater of about 4.6%.
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Fig. 1. Distribution of subsurface dams in the Republic of Korea.
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Table 1. Overview of agricultural subsurface dams in the Republic of Korea

Subsurface  Installation Construction Catchment area  Length Height Capacity Pumping rate
dam year type (ha) (m) (m) (x10°m®) (m/d)
Tan 1984 SGR* concrete 2,130 230 4.0 4,143 24,000
Namsong 1986 JSp** 15,300 89 18.8 4,017 27,000
Oksung 1986 Microcement 27,500 482 9.2 2,850 27,900
Gocheon 1986 Concrete displacement 2,700 192 7.5 1,543 25,110
Wooil 1986 Compacted clay 2,200 778 6.7 2,457 16,200
*SGR: space grouting rocket system, **JSP: jumbo special pattern method
Table 2. Classification of agricultural subsurface dams according to location requirements
Classification type Subsurface dam Characteristics

Type of water supply from river Ian, Gocheon and Wooil

Type to prevent seawater intrusion Namsong

Link type to main irrigation canal Oksung

- High hydraulic conductivity of river basin

Favorable conditions for groundwater recharge

District adjacent to the coast

Areas affected by seawater intrusion

- Areas where groundwater can be supplied directly to the main
irrigation canal during drought
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Table 3. Overview of radial collector wells located upstream of five subsurface dams

Subsurface RCW* Area benefited Pumping rate Horizontal arms Central caisson (m)
dam (ha) (m’/day) Number Length (m) Diameter Depth
Gyochon 39.6 7,488 16 360 3.5 7.5

Jisan] 414 10,224 18 350 3.5 7.5

Ian Yangbum1 13.5 3,312 153 35 7.5
Yangbum?2 14.3 3,888 192 3.5 7.5

Mean 27.2 6,228 13 264 3.5 7.5

Namsongl 19.0 3,500 8 224 3.5 8.8

Namsong?2 37.0 7,000 13 429 35 113

Namsong Namsong3 43.0 8,000 15 555 35 9.0
Namsong4 26.0 5,000 20 860 3.5 10.6

Mean 313 5,875 14 517 3.5 9.9

Jihal 44.0 8,400 22 638 3.5 124

Jiha2 35.6 6,300 18 360 3.5 124

Oksung Jiha3 204 3,900 11 286 35 10.7
Jihad 46.0 8,300 24 528 3.5 11.7

Mean 36.5 6.975 19 453 3.5 11.8

Gocheonl 28.0 5,240 13 390 3.5 8.6

Gocheon2 23.7 4,490 13 650 3.5 9.6

Gocheon3 37.0 6,940 16 560 3.5 9.6

Gocheon

Gocheon4 37.0 4,890 12 552 35 10.9

Gocheon5 8.6 3,550 10 200 3.5 8.9

Mean 26.9 5,022 13 470 3.5 9.5

Wooill 36.0 6,452 14 378 3.5 9.1

Wooil2 17.0 3,069 10 290 3.5 8.7

Wooil Wooil3 33.0 5,927 15 360 3.5 8.9
Wooil4 13.0 2,377 10 400 35 6.2

Mean 24.8 4,456 12 357 3.5 8.2

*RCW: radial collector well
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Fig. 2. Comparison of total amount of groundwater obtained from radial collector wells upstream of four subsurface dams (2012-2015).
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