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We summarize the status of exploitable groundwater reserves in Korea based on reports of the National Basic
Groundwater Plan, and review methods for estimating groundwater recharge rates, as recharge is a key factor in the
estimation of exploitable groundwater reserves. We also outline the various methods used to assess exploitable
groundwater reserves in previous groundwater investigation reports. Regarding advancements in the estimation of
exploitable groundwater, we recommend that enhanced estimation methodologies (e.g., the water balance method
and the advanced water table fluctuation method) and sustainable groundwater management concepts be adopted in
the near future.

Key words: exploitable groundwater, groundwater recharge, enhanced water budget method, advanced water table
fluctuation method
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Table 1. Estimated exploitable groundwater in the previous report.

Estimated loit- .
simated explol IRatio to annual

Year |able groundwater . Estimation method Suggestion
[ 3 rainfall
(billion m’/yr)
1996 13.26 10.2% Baseflow separation | Integrated surface-groundwater management is needed
Analysis on the . . . .
2002 11.76 929 groundwater level Planning on the conjunctive use of groundwater with sur-

fluctuation method

face water is needed

Modified water table

0,
2007 1085 8.8% flucuation method

Establishment of basic planning on the integrated use of
groundwater with surface water is needed
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Table 2. Methods of estimating exploitable groundwater in previous reports (2005~2007).
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Region
(Year)

Suggested methods

Alternative methods

Water
Table
Fluctuation

Water
budget

Baseflow
separation

Chloride
ion

Distributed
hydrologic
model

Soil water
budget

SCS-CN

Isotope
tracer

Analyzing
water level
vs. rainfall

Gumi (MOLIT and
K-Water, 2007b)

©)

(@)

Boryeong (MOLIT and
K-Water, 2007c)

©

(@)

Boeun (MOLIT, K-Water
and KIGAM, 2007a)

Bucheon-Siheung
(MOLIT, K-Water and
KRCC, 2007a)

Sokcho-Goseong
(MOLIT and K-Water,
2007d)

©

Anseong (MOLIT, K-
Water and KRCC, 2007b

Yangsan (MOLIT and
K-Water, 2007¢)

Yesan (MOLIT, K-Water
and KIGAM, 2007b)

Seosan (MOLIT and
K-Water, 2006)

Yeon-gi (MOLIT, K-
Water and KRCC, 2006

Iksan (MOLIT, K-Water
and KRC, 2006a)

©|lo|0O0|0O0] O] O

Cheongwon-Cheongju
(MOLIT, K-Water and
KRC, 2006b)

©

Kwangju (MOLIT and
K-Water, 2005a)

Kimje (MOLIT, K-Water
and KIGAM, 2005a)

Kimhae (MOLIT, K-
Water and KRCC, 2005a

Masan-Jinhae (MOLIT,
K-Water and KRC,
2005b)

Shinan (MOLIT, K-Water
and KIGAM, 2005b)

Incheon (MOLIT and
K-Water, 2005b)

Chilgok (MOLIT and
K-Water, 2005¢)

Hongseong (MOLIT,
K-Water and KIGAM,
2005¢)

©

% O : Used method, © :

Chosen method
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Table 3. Estimated groundwater recharge rate in previous reports (2005~2007).

Suggested methods Alternative methods
Region - -
(Year) \Water Table| Water | Baseflow | Chloride DIStrlbUt?d Soil water Isotope Analyzing
. . . hydrologic SCS-CN water level
Fluctuation| budget | separation ion budget tracer .
model vs. rainfall
Gumi (MOLIT and
K-Water, 2007b) 144 150 - - - - 154 - -
Boryeong (MOLIT and
K-Water, 2007c¢) 172 237 ) ) ) ) ) ) )
Boeun (MOLIT, K-Water
and KIGAM, 2007a) 13 - 140 - - - - 158 -
Bucheon-Siheung (MOLIT,
K-Water and KRCC, 2007a 178 L7 . . . 1.1 37 . )
Sokcho-Goseong (MOLIT 17.4 35
and K-Water, 2007d) — ’ . B B B B B i
Anseong (MOLIT,
K-Water and KRCC, 2007b)  1>8 | 161 - - - 167 1 175 - -
Yangsan (MOLIT and
K-Water, 2007¢) 116 173 ) ) . ) ) ) )
Yesan (MOLIT, K-Water 1 ) 131 ) ) ) ) ) )
and KIGAM, 2007b) i i
Seosan (MOLIT and
K-Water, 2006) 149 18.9 . . . ) . . .
Yeon-gi (MOLIT,
K-Water and KRCC, 2006 132 213 ) ) ) 166 158 ) )
g}s{eg (%%Igg", K-Water and 138 2.9 14.8 ) ) ) ) ) )
Cheongwon-Cheongju
(MOLIT, K-Water and 17.0 20.0 - - 22.8 - - - -
KRC, 2006b)
Kwangju (MOLIT and
K-Water, 2005a) 172 191 ) ) ) 251 ) )
Kimje (MOLIT, K-Water 104 ) 3.1 ) ) ) ) ) )
and KIGAM, 2005a) '
Kimhae (MOLIT, K-Water
and KRCC, 2005a) 137 164 88 . . ) ) . )
Masan-Jinhae (MOLIT, K- 9.8 133
Water and KRC, 2005b) == == . . . . . . .
Shinan (MOLIT, K-Water
and KIGAM, 2005b) 10:9 151 ) ) ) ) ) ) 103
Incheon (MOLIT and
K-Water, 2005b) 124 1.2 ) ) . ) ) ) )
Chilgok (MOLIT and
K-Water, 2005¢c) 155 202 ) . ) . . ) )
Hongseong (MOLIT,
K-Water and KIGAM, 9.0 - 12.5 - - - - - -
2005¢)
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Table 4. The exploitable groundwater vs. annual recharge in the previous reports (2005-2007).
. L Total water | Groundwater recharge | Exploitable groundwater | ExGW/
Region Area Rainfall GR ExGW
5 amount (GR) (ExGW) GR
(Year) (km ) (mm/yr) 3.3 3 3 . 33 . 0,
(10°m’/yr) | 103 m*/yr | Ratio (%) | 10°m?/yr | Ratio(%) | (%)

Gumi (MOLIT and
K-Water, 2007b) 616.25 998.9 615,591 88,337 14.4 57,681 9.4 65.3
Boryeong (MOLIT and
K-Water, 2007¢) 518.56| 11,2583 651,642 112,223 17.2 81,743 12.5 72.8
Boeun (MOLIT, K-Water .
and KIGAM, 2007a) 58447 1,197.2 699,611 97,542 13.9 67,429 9.6 69.1
Bucheon-Siheung
(MOLIT, K-Water and | 187.84| 1,185.9 222,235 41,603 17.8 29,566 133 71.1
KRCC, 2007a)
Sokcho-Goseong (MOLIT
and K-Water, 2007d) 769.45| 1,390.6 1,069,997 186,612 17.4 138,772 13.0 74.4
Anseong (MOLIT,
K-Water and KRCC, 55346| 11,1674 646,102 106,823 16.5 75,245 11.7 70.4
2007b)
Yangsan (MOLIT and
K-Water, 2007¢) 484.05| 1,327.1 635,970 92,821 14.6 62,079 9.8 66.9
Yesan (MOLIT, K-Water
and KIGAM, 2007b) 543.13 | 1,194.6 648,824 73,901 11.4 54,922 8.5 74.3
Seosan (MOLIT and
K-Water, 2006) 73939 1,261.9 932,971 140,282 14.9 102,035 10.9 72.7
Yeon-gi (MOLIT, K-
Water and KRCC, 2006) 361.44| 11,2833 469,673 62,127 132 40,793 8.7 65.7
Iksan (MOLIT, K-Water
and KRC, 2006a) 507.11 835.1 421,677 101,899 13.8 71,137 11.8 69.8
Cheongwon-Cheongju
(MOLIT, K-Water and | 967.61 1,166.6 1,148,167 195,078 17.0 132,498 11.5 67.9
KRC, 2006b)
Kwangju (MOLIT and
K-Water, 2005a) 501.36| 1,379.7 691,578 118,947 17.2 70,777 10.2 59.5
Kimje (MOLIT, K-Water
and KIGAM,2005a) 510.43 1,101.5 562,239 56,093 10.4 56,093 10.4 100.0
Kimhae (MOLIT,
K-Water and KRCC, 463.26| 1,4294 667,661 91,448 13.7 64,014 9.6 70.0
2005a)
Masan-Jinhae (MOLIT,
K-Water and KRC, 44194| 1,521.0 671,540 63,045 9.8 33,578 5.0 53.3
2005b)
Shinan (MOLIT,
K-Water and KIGAM, | 631.81 1,227.6 775,610 80,121 10.3 80,121 10.3 100.0
2005b)
Incheon (MOLIT and
K-Water, 2005b) 851.79| 1,220.5 1,039,802 159,417 153 110,377 10.6 69.2
Chilgok (MOLIT and
K-Water, 2005¢) 45091 693.3 461,777 71,550 15.5 48,271 10.5 67.5
Hongseong (MOLIT,
K-Water and KIGAM, | 443.81 1,340.5 594,927 53,365 8.97 53,365 8.97 100.0
2005¢)
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