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ABSTRACT

Accurate assessment of agricultural groundwater usage is an essential task to cope with drought that occurs irregularly in
time and location. In this study, the agricultural groundwater usage was calculated in nationwide public wells (1,386
bedrock wells) during 5-year period (2010-2014) by using electric power consumption and well specification data.
National average of agricultural groundwater usage per each well was estimated as 66.2 m*/day, corresponding to 21.6%
of total permitted volume of groundwater in each well. Chungcheong Nam-do had the highest usage with 38-55.6%. The
value increased to 58.1% when the total permitted volume was based upon the supply standard against drought, and the
value reached 100% in Chungcheong Nam-do. In Ganghwa distirct that suffered from severe drought in recent years, the
average groundwater usage was 61.4%. In 2014, when the drought was the most severe with 45% precipitation of the
average annual rainfall, the nationwide usage was turned out to be 25.6%, indicating about 4% higher than average
agricultural groundwater usage 21.6%. Therefore, the quantitative assessment of groundwater usage in this study signifies
that adequate use of groundwater is crucial to cope with agricultural drought.
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Fig. 1. Location of agricultural public wells (n=24,485) with the usage measurable agricultural public wells (n=1,386).
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Table 1. Number of usage measurable agricultural public wells during 5 years (2010~2014)

Provinee Year 5510 2011 2012 2013 2014 Average
Average 539 548 666 628 643 605
Gyunggi-do 61 80 89 72 73 75
Gangwon-do 72 78 79 72 79 76
Chungbuk-do 68 57 71 65 78 68
Chungnam-do 38 39 40 41 40 40
Jeonbuk-do 142 151 168 159 156 155
Jeonnam-do 80 68 78 69 61 71
Gyungbuk-do 6 7 71 78 86 50
Gyungnam-do 61 57 59 61 59 59

Jeju-do 11 11

11 11 11 11
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Table 2. Statistics for groundwater use per each well in nine provinces during 5 years (2010~2014)

3
Year Provinces Number aIIIZ)/IcE:;Iilon Total ot gromcuner e (o) B/A - CH/A D*™/A
of wells (A, m'iday) (B Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec (%) (%) (%)
Mean (605) 308 662 1.0 1.0 40104149107 93 6.5 39 27 1.0 0.8 21.6 58.1 1.7
Gyunggi 75 195 324 03 09 43 84 75 37 37 24 06 06 0.1 0.1 16,6 57.0 2.9
Gwangwon 76 600 1379 0.0 0.6 13.534.4343240 188 11.1 1.2 0.0 0.0 0.0 23.0 723 24
Chungbuk 68 235 215 00 0.1 14 41 57 44 3.1 21 0.7 00 00 01 92 289 0.7
Mean Chungnam 40 198 904 0.1 0.1 3313.1304185133 97 14 03 0.1 0.1 456 100.0 1.8
Jeonbuk 155 280 403 00 0.1 1.7 66116 84 62 44 09 0.1 0.1 00 144 50.0 0.7
Jeonnam 71 254 489 02 02 0.7 43135111 87 62 34 03 02 0.1 192 68.1 0.5
Gyungbuk 50 241 242 21 22 16 28 46 29 40 25 0.7 02 0.1 05 10.1 349 2.7
Gyungnam 59 227 729 03 03 4.113.8142149136 88 23 03 0.1 02 322 &7.1 22
Jeju 11 1,343 1275 63 43 52 64126 82 12.1 11.723.4228 84 62 9.5 245
Mean (539) 313 533 13 1.1 29 78121 84 88 42 24 19 1.7 09 170 559 1.9
Gyunggi 61 208 302 0.0 22 23102 66 44 33 02 04 04 0.0 00 145 59.1 2.2
Gwangwon 72 603 942 0.0 0.1132223262159143 22 0.0 00 0.0 00 156 52.1 2.2
Chungbuk 68 244 199 00 0.0 08 34 56 45 29 17 05 00 0.0 05 82 273 0.5
2010 Chungnam 38 189 76.6 0.0 0.1 3913.626.7 155123 3.6 06 0.0 0.1 0.1 405 100.0 2.2
Jeonbuk 142 281 356 00 0.0 1.0 45109 99 57 3.1 02 0.0 03 0.0 127 466 0.5
Jeonnam 80 251 350 00 03 05 3.1123 99 41 32 14 03 00 0.0 139 586 0.3
Gyungbuk 6 213 238 78 46 12 66 23 01 0.0 01 0.0 00 0.0 1.0 112 438 6.8
Gyungnam 61 211 649 00 00 1.1 3.7 6.6 95287139 12 0.1 0.0 0.0 30.7 100.0 0.6
Jeju 11 1,343 998 4.0 24 20 23119 59 7.7 95169162147 63 74 151
Mean (548) 316 520 08 1.1 42 91119 6.1 49 50 56 22 06 05 165 516 1.6
Gyunggi 80 190 300 03 02 33 73101 25 34 1.1 04 1.1 02 0.0 158 63.7 2.1
Gwangwon 78 597 79.6 00 02163285176 7.5 68 2.5 02 0.0 00 0.0 133 574 2.8
Chungbuk 57 241 209 00 00 19 43 54 32 24 25 1.1 00 0.0 00 87 270 0.8
2011 Chungnam 39 199 79.5 0.1 0.1 1.013.7282153 3.713.1 32 1.0 0.1 0.1 399 100.0 0.7
Jeonbuk 151 281 353 00 0.1 1.8 64 98 51 55 52 14 0.1 00 00 126 418 0.7
Jeonnam 68 263 456 00 0.1 0.1 3.111.8 93 6.1 69 79 02 0.1 00 174 53.7 0.1
Gyungbuk 7 266 183 20 56 40 0.1 37 06 03 09 0.1 00 00 1.1 69 253 4.8
Gyungnam 57 229 513 0.0 0.0 2313.012.1 79 56 52 51 0.1 0.0 00 224 68.1 1.0
Jeju 11 1,343 107.5 49 32 6.7 56 82 35102 79306178 53 36 80 273

C*: Total groundwater use applied by the same maximum value during 12 months
D**: Groundwater use during winter season(from Nov. to Mar.) excluding Jeju-do
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Table 2. Statistics for groundwater use per each well in nine provinces during 5 years (2010~2014)(continued)
Mean groundwater use (m®/da;
Year Provinces Number alll\fcezftlilon Total - : . B/A - CYA DA
of wells( A, m’/day) ((];t? Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec (o) (%) (%)
Mean (666) 301 78.1 1.6 13 59 97168127126 54 4.1 58 1.0 12 259 603 1.8
Gyunggi 89 191 359 05 03 23 67 83 36 44 71 13 12 00 02 188 522 1.7
Gwangwon 79 593  149.0 0.0 2.426.137432.7249239 15 0.1 00 0.0 00 251 757 48
Chungbuk 71 232 233 0.0 00 14 46 67 52 37 13 03 00 0.0 00 10.0 345 0.6
Chungnam 40 202 1092 0.0 0.1 5.012531.820533.1 49 1.0 00 0.1 0.1 54.1 1000 2.6
2012 Jeonbuk 168 277 451 0.0 0.1 1.7 8814.111.0 6.1 29 04 0.1 0.0 00 163 60.9 0.6
Jeonnam 78 253 529 04 02 10 5517412610.1 39 14 04 02 00 209 &4 0.7
Gyungbuk 71 242 155 02 02 01 05 32 40 50 16 03 00 00 01 64 250 0.3
Gyungnam 59 237 525 0.0 00 75 50100133 95 51 16 01 04 00 222 67.1 33
Jeju 11 1,343 2195 134 8.1 7.5 6.727.019.017.820.3 30.6 50.5 82 10.5 163 452
Mean (548) 316 683 04 06 06 24124152109 9.1104 34 22 07 225 589 1.0
Gyunggi 80 190 209 0.0 00 01 29 72 48 18 24 1.1 05 0.0 00 11.1 457 1.6
Gwangwon 78 597 1295 0.0 0.0 0.0 2230.839231.5 54202 0.1 0.0 00 21.0 763 0.4
Chungbuk 57 241 190 0.0 00 02 13 32 52 3.6 29 21 06 00 00 85 279 0.7
Chungnam 39 199 782 0.1 0.1 0.1 3.6 85287134 64162 06 0.6 00 38.0 100.0 1.9
2013 Jeonbuk 151 281 428 0.0 00 03 13 64108 83 85 58 12 0.1 0.1 153 464 0.6
Jeonnam 68 263 585 01 03 03 08 41108 115155116 3.1 0.1 02 232 736 0.7
Gyungbuk 7 266 31,5 0.0 00 0.0 05 36 60 36 84 7.0 19 03 02 132 419 0.3
Gyungnam 57 229 1168 02 0.6 02 3.736923219.0143 153 24 1.0 02 514 1000 2.1
Jeju 11 1,343 1170 3.6 42 42 53107 7.8 53184141204 173 58 87 182
Mean (666) 301 794 09 08 0.8 46132187153109 7.7 39 15 1.0 260 638 22
Gyunggi 89 191 450 0.0 0.7 1.6104 106 7.7 58 47 23 04 03 05 226 642 6.6
Gwangwon 79 593 2372 0.0 0.0 0.0 9.752.755940.3 434294 59 0.0 0.0 40.0 100.0 1.6
Chungbuk 71 232 244 0.0 00 00 16 49 55 53 34 27 09 0.1 00 104 28.0 0.7
Chungnam 40 202 1083 0.1 0.1 0.1 3.017.236.728.010.8 10.7 1.7 0.0 0.1 556 100.0 1.7
2014 Jeonbuk 168 277 425 01 02 02 28 71126 7.8 52 50 14 0.1 00 153 543 1.2
Jeonnam 78 253 524 02 02 02 1.1 59152120 79 56 35 03 03 208 724 0.8
Gyungbuk 71 242 3.7 03 03 04 21 3.1 79 60 64 29 13 0.7 02 128 383 1.3
Gyungnam 59 237 789 0.7 08 12 6.110.618924.8 98 4.7 1.1 03 00 342 100.0 3.8
Jeju 11 1,343 939 7.1 52 3.6 43 6.6 81 74 67 65185121 78 7.0 165
308 mY/day= HEAIH2] gl skt A3 B A= B 7k divl 33 Bt o] 8F2 165~

7 2o FLET} 600 mYday= 7Y Bgkon | shaloko.

Z Y59 FAdo] wlg dEs A
day2 HZHoz 7P we

== T
TE—

1,343 m*/
Aoz et 98 1Y

A AT} BPE FERE Bze] FHoz AN

AR B Bt o]
8 SN ol 598eel B ol

Q2RO

O o

O o«

66.2 m*/day=, B ¥4
Qaro.

oF 21.6%%

Ueldth AYg7orE sd 717 B SHYEIF A&
2O F 38.0~55.6%% 7FE =& BXE YePd o, 53
A= AYe] Z43 7Rz Q51

201432] H9-

H12)91 55.6%= XFASFATHFig. 2, Fig. 3).

26.0% HYZ Yehd=dl, 53] 201293 ©o]%F 33 7+
ERd 22.5-26.0%2] =& HIES AEZQl 7HE i)
w2 X3k ol g Sl wE 9o g dAdEy. 7+

=1

U Gt A o8k A=A 137.9mY

day® A Wbt W, SR} 21.5 mYdayR 71
wo Aoz Uehdt) kg gl x|sks olgdke =

Ad=o}t P =rt 4 45.6%9F 322%=
FHEE} ATt Z2E 92%9) 9.5%% e

Rt

>0

T

Z—IOE

IR

5

THE Azl 33 s7FF oy o8] 21.6%%=

J. Soil Groundwater Environ. Vol. 22(5), p. 13~22, 2017



18 S4B - ola

(d)

Fig. 2. Distribution map of the ratio of mean groundwater use to mean allocation for each well during 5 years (2010~2014): (a) average,
(b) 2010, (c) 2011, (d) 2012. (e) 2013, and (f) 2014.
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Fig. 3. Ratio of mean groundwater use to mean allocation for each well during 5 years (2010~2014).
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Fig. 6. Monthly mean groundwater use per each well during 5 years (2010~2014).

Table 3. Statistics for groundwater use per each well in Ganghwa-gun during 5 years (2010~2014)

Mean Mean groundwater use (m’/day)

Number . B/A  C*/A D*¥A
Year allocation  Tgtqa]

of wells (A, m¥/day) ®) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec () (%) (%)

Mean 10 204 267 00 00 48 67 69 28 30 09 05 04 07 00 131 614 00
2010 10 210 127 00 0.0 00 37 54 22 15 00 00 0.0 00 0.0 6.0 305 00
2011 10 195 264 00 0.0 156 59 22 00 20 06 00 00 0.0 00 135 959 0.1
2012 9 198 233 00 00 03 60 121 21 29 01 00 00 00 00 11.8 73.1 00
2013 11 205 172 00 0.0 01 77 39 17 14 25 00 00 00 0.0 84 450 0.0
2014 10 210 539 00 00 79 102 110 81 73 14 24 19 37 00 256 627 0.1

C*: Total groundwater use applied by the same maximum value during 12 months
D**: Groundwater use during winter season(from Nov. to Mar.)
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Fig. 7. Monthly mean groundwater use in Ganghwa-gun during 5 years (2010~2014).
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