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Excessive abstraction of groundwater near streams for agricultural, domestic, or industrial use can significantly reduce the
streamflow. Therefore, proper management of water resources must involve careful monitoring of groundwater use near streams.
This study investigates the current status of groundwater intake plans in the Anseongcheon watershed, Korea, in order to under-
stand the portion of groundwater wells according to distance from the stream and the distribution of wells near the stream. Among
all the wells in the watershed, 20.5% were permitted and 31.3% were declared within 300m from the stream. In particular, among
the wells located near streams, 11.4% were permitted and 88.6% were declared among the wells near streams. Therefore, the total
amount of groundwater pumping rates from the declared wells is much higher than that from the permitted wells near the stream.
Under current guidelines, investigations of the impact of groundwater use near a stream on streamflow depletion should only con-
sider wells permitted by groundwater law. However, prudent management should also pay attention to declared wells, given their
large number.
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Fig. 1. Groundwater wells in the Anseongcheon watershed.



& T A FEEY A= FoHAE, AR
A A2 AskE ol& A sfeto] o]F Aok gt vid

o

kel AsrzARAEA AFHog AT B9 B
A 99 7<l o}~r Mol 8 At FAEE Awst

ol ¥ A7elMe M F9E Iz sk
AR Asla B FAFAL TS AHEETFE Gl
o2 Alsle] I e Edlz P 2
€ 54 243 Askr Aol WIS A skt g

OMIH F99) WAL 1,658.66 km™|T FFEHAL 1571
ofck. EEflel AT 7k ¥ AwAYe AvE F
7}—2]0]—,— BAZE(GIMS)S] Al A8k ARE 7|k

FETl] T 49 ofFo] XS AUSS FRlsiTh
(Flg. 1). °o|& EFFEHE FEst] AT, ol8F 52
AR ¥ sk Oﬂf\i AEE E3xste 38 2 FH
aue %i ek

) ekl B3 AT 385

o] A B B (F7 A SR BATE]) z} ERFS
WE QA AoF AT AR o]

planned usage (m¥/d)
|__Jo-10000

10000 - 20000
Ezncnn - 30000
[ 30000 - 40000
[ 40000 - 50000
I 50000 - 60000
I 50000 - 70000
I 70000 - 80000
[ 0000 - 100008
I 100000 - 150000

Fig. 2. Planned groundwater pumping rates for the
Anseongcheon watershed.

Table 1. Planned groundwater pumping rates for the Anseongcheon watershed (m>/d).

Number Sub-watershed Stream Planned pumping rates
1 Anseongcheon-upstream Anseong 144,436
2 Gosam-dam Han 46,615
3 Hancheon Han 140,937
4 Cheongryongcheon Cheongryong 91,429
5 Ipjangcheon Ipjang 67,508
6 Seonghwancheon Seonghwan 67,340
7 Pyongtaek-stage Anseong 76,758
8 Jinwuicheon-confluence Anseong 95,085
9 Edong-dam Jinwui 15,805
0 Kiheung-dam Osan 11,973
11 Osancheon Osan 32,680
12 Hwanggujicheon-upstream Hwangguji 66,074
13 Hwanggujicheon-downstream Hwangguji 50,589
14 Dongyeongyo-stage Jinwui 34,199
15 Jinwuicheon Jinwui 18,549
16 Asan-Seawall-upstream Anseong 8,044
17 Doonpocheon Doonpo 45,561
18 Asan-seawall Anseong 27,769

Entire 1,041,951
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Fig. 4. Planned groundwater pumping rates near the stream
(<300 m).

Table 2. Planned groundwater pumping rates for the Anseongcheon watershed according to distance from the stream (%).

Number Sub-watershed Stream <300 m <500 m <1000 m <2000 m
1 Anseongcheon-upstream Anseong 46.0 64.3 90.8 99.8
2 Gosam-dam Han 44.9 63.6 84.0 98.2
3 Hancheon Han 34.6 48.7 73.0 99.6
4 Cheongryongcheon Cheongryong 43.6 70.3 91.7 99.9
5 Ipjangcheon Ipjang 36.5 57.8 87.5 99.9
6 Seonghwancheon Seonghwan 16.8 33.0 69.4 99.5
7 Pyongtaek-stage Anseong 19.7 29.5 60.4 95.5
8 Jinwuicheon-confluence Anseong 16.9 24.6 429 97.5
9 Edong-dam Jinwui 432 57.3 85.9 100.0
0 Kiheung-dam Osan 27.9 42.0 64.5 97.4
11 Osancheon Osan 24.4 39.3 72.8 97.7
12 Hwanggujicheon-upstream Hwangguji 274 41.7 71.6 98.8
13 Hwanggujicheon-downstream Hwangguji 11.9 19.2 45.0 89.3
14 Dongyeongyo-stage Jinwui 33.6 51.2 82.0 99.8
15 Jinwuicheon Jinwui 17.3 355 74.9 99.7
16 Asan-Seawall-upstream Anseong 10.2 26.7 63.2 93.7
17 Doonpocheon Doonpo 15.0 26.6 60.7 96.1
18 Asan-seawall Anseong 0.1 14 3.7 229

Entire 29.6 44.7 71.1 96.3
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Table 3. Number of pumping wells in the Anseongcheon watershed according to distance from the stream (%).

Number Sub-watershed Stream <300 m <500 m <1000 m <2000 m
1 Anseongcheon-upstream Anseong 45.6 64.3 91.2 99.9
2 Gosam-dam Han 38.8 59.6 83.3 97.6
3 Hancheon Han 31.6 483 754 99.5
4 Cheongryongcheon Cheongryong 51.5 69.2 922 99.4
5 Ipjangcheon Ipjang 38.7 58.9 88.0 100.0
6 Seonghwancheon Seonghwan 21.1 42.1 75.0 99.7
7 Pyongtaek-stage Anseong 18.7 293 54.7 88.4
8 Jinwuicheon-confluence Anseong 22.0 37.0 66.1 96.9
9 Edong-dam Jinwui 44.5 62.3 89.9 100.0
0 Kiheung-dam Osan 28.4 43.5 65.9 96.6

11 Osancheon Osan 23.6 39.1 74.9 97.4
12 Hwanggujicheon-upstream Hwangguji 26.9 44.0 76.9 99.3
13 Hwanggujicheon-downstream Hwangguji 10.4 17.1 42.6 87.9
14 Dongyeongyo-stage Jinwui 32.6 493 82.2 99.9
15 Jinwuicheon Jinwui 22.0 39.9 77.1 99.7
16 Asan-Seawall-upstream Anseong 11.7 26.5 64.8 92.4
17 Doonpocheon Doonpo 20.3 33.9 66.9 95.4
18 Asan-seawall Anseong 0.3 1.8 3.5 27.9

Entire 28.8 449 73.1 95.0
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Table 4. Permitted and declared groundwater pumping rates for the Anseongcheon watershed (m3/d).

Number Sub-watershed Stream Permitted | Declared Total P;;glitt(eoi)/ l?r(e):zli?r?;) )/
1 Anseongcheon-upstream Anseong 15,435 129,001 144,436 10.7 89.3
2 Gosam-dam Han 3,161 43,454 46,615 6.8 93.2
3 Hancheon Han 14,508 126,429 140,937 10.3 89.7
4 Cheongryongcheon Cheongryong 12,768 78,661 91,429 14.0 86.0
5 Ipjangcheon Ipjang 10,239 57,269 67,508 15.2 84.8
6 Seonghwancheon Seonghwan 15,124 52,216 67,340 22.5 77.5
7 Pyongtaek-stage Anseong 2,720 74,038 76,758 3.5 96.5
8 Jinwuicheon-confluence Anseong 41,615 53,470 95,085 43.8 56.2
9 Edong-dam Jinwui 2,010 13,795 15,805 12.7 87.3
0 Kiheung-dam Osan 980 10,993 11,973 8.2 91.8
11 Osancheon Osan 8,541 24,139 32,680 26.1 73.9
12 Hwanggujicheon-upstream Hwangguji 13,674 52,400 66,074 20.7 79.3
13 Hwanggujicheon-downstream Hwangguji 5,708 44,881 50,589 11.3 88.7
14 Dongyeongyo-stage Jinwui 7,245 26,954 34,199 21.2 78.8
15 Jinwuicheon Jinwui 1,792 16,757 18,549 9.7 90.3
16 Asan-Seawall-upstream Anseong 800 7,844 8,644 9.3 90.7
17 Doonpocheon Doonpo 8,632 36,929 45,561 18.9 81.1
18 Asan-seawall Anseong 4,970 22,799 27,769 17.9 82.1
Entire 169,922 872,029 | 1,041,951 16.3 83.7
Table 5. Number of permitted and declared groundwater pumping wells in the Anseongcheon watershed (EA)
Number Sub-watershed Stream Permitted Declared Total Permitzs/il)/ Total
1 Anseongcheon-upstream Anseong 90 4,250 4,340 2.1
2 Gosam-dam Han 22 1,264 1,286 1.7
3 Hancheon Han 75 3,208 3,283 2.3
4 Cheongryongcheon Cheongryong 13 2,270 2,283 0.6
5 Ipjangcheon Ipjang 58 4,193 4,251 1.4
6 Seonghwancheon Seonghwan 69 3,530 3,599 1.9
7 Pyongtaek-stage Anseong 12 2,363 2,375 0.5
8 Jinwuicheon-confluence Anseong 51 3,263 3,314 1.5
9 Edong-dam Jinwui 12 691 703 1.7
0 Kiheung-dam Osan 7 524 531 1.3
11 Osancheon Osan 29 1,021 1,050 2.8
12 Hwanggujicheon-upstream Hwangguji 84 4,073 4,157 2.0
13 Hwanggujicheon-downstream Hwangguji 31 2,249 2,280 1.4
14 Dongyeongyo-stage Jinwui 33 1,564 1,597 2.1
15 Jinwuicheon Jinwui 14 1,017 1,031 14
16 Asan-Seawall-upstream Anseong 5 441 446 1.1
17 Doonpocheon Doonpo 47 2,140 2,187 2.1
18 Asan-seawall Anseong 33 1,440 1,473 2.2
Entire 685 39,501 40,186 1.7
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Table 6. Permitted and declared groundwater pumping rates near the stream (<300 m) in the Anseongcheon watershed (m>/d).

Near stream to entire
Number Sub-watershed Stream Permitted | Declared Total watershed (%)
Permitted | Declared

1 Anseongcheon-upstream Anseong 5,678 60,731 66,409 36.8 47.1
2 Gosam-dam Han 1,190 19,750 20,940 37.6 454
3 Hancheon Han 4,546 44,280 48,826 313 35.0
4 Cheongryongcheon Cheongryong 1,810 38,083 39,893 14.2 48.4
5 Ipjangcheon Ipjang 3,800 20,822 24,622 37.1 36.4
6 Seonghwancheon Seonghwan 1,590 9,692 11,282 10.5 18.6
7 Pyongtaek-stage Anseong 0 15,157 15,157 0.0 20.5
8 Jinwuicheon-confluence Anseong 4,286 11,818 16,104 10.3 22.1
9 Edong-dam Jinwui 880 5,942 6,822 43.8 43.1
0 Kiheung-dam Osan 320 3,015 3,335 32.7 27.4
11 Osancheon Osan 2,535 5,431 7,966 29.7 22.5
12 Hwanggujicheon-upstream Hwangguji 3,685 14,426 18,111 26.9 27.5
13 Hwanggujicheon-downstream Hwangguji 1,400 4,643 6,043 24.5 10.3
14 Dongyeongyo-stage Jinwui 2,910 8,565 11,475 40.2 31.8
15 Jinwuicheon Jinwui 0 3,203 3,203 0.0 19.1
16 Asan-Seawall-upstream Anseong 0 880 880 0.0 11.2
17 Doonpocheon Doonpo 390 6,447 6,837 4.5 17.5
18 Asan-seawall Anseong 0 33 33 0.0 0.1

Entire 35,020 272,918 307,938 20.6 313
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Table 7. Number of permitted and declared groundwater pumping wells near the stream (<300 m) in the Anseongcheon watershed (EA).

Near stream to entire
Number Sub-watershed Stream Permitted | Declared Total watershed (%)
Permitted | Declared

1 Anseongcheon-upstream Anseong 33 1,948 1,981 36.7 45.8
2 Gosam-dam Han 7 492 499 31.8 38.9
3 Hancheon Han 24 1,015 1,039 32.0 31.6
4 Cheongryongcheon Cheongryong 9 1,166 1,175 69.2 514
5 Ipjangcheon Ipjang 22 1,624 1,646 37.9 38.7
6 Seonghwancheon Seonghwan 10 748 758 14.5 21.2
7 Pyongtaek-stage Anseong 0 445 445 0.0 18.8
8 Jinwuicheon-confluence Anseong 12 717 729 23.5 22.0
9 Edong-dam Jinwui 309 313 333 447
0 Kiheung-dam Osan 3 148 151 429 28.2
11 Osancheon Osan 6 242 248 20.7 23.7
12 Hwanggujicheon-upstream Hwangguji 15 1,102 1,117 17.9 27.1
13 Hwanggujicheon-downstream Hwangguji 7 231 238 22.6 10.3
14 Dongyeongyo-stage Jinwui 9 511 520 27.3 32.7
15 Jinwuicheon Jinwui 0 227 227 0.0 223
16 Asan-Seawall-upstream Anseong 0 52 52 0.0 11.8
17 Doonpocheon Doonpo 3 441 444 6.4 20.6
18 Asan-seawall Anseong 0 4 4 0.0 0.3
Entire 164 11,422 11,586 23.9 28.9
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Fig. 6. Permitted groundwater pumping rates near the stream
(<300 m).
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Fig. 7. Declared groundwater pumping rates near the stream
(<300 m).
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