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Abstract

The amount of exploitable groundwater amount in Korea has been determined by multiplying the 10-year frequency low precipitation
by the recharge rate. In practice, however, the interpretation of the frequency analysis of precipitation is omitted, and the value obtained
by multiplying the average recharge rate by the minimum precipitation in the recent 10 years is used as the recharge amount. Therefore,
the contradiction arises that the amount of precipitation to be applied is determined according to the period selection rather than the
actual low precipitation by the 10-year frequency analysis. In this study, we proposed a method for estimating the exploitable groundwater
amount using the recharge amount considering the moving averaged 10-year minimum precipitation and the size of precipitation. This
method was applied to the Uiwang, Gwacheon and Seongnam areas and the exploitable groundwater amount was calculated and
compared with the results obtained by conventional methods. As a result, it has been confirmed that if the 10-year minimum precipitation
is selected in the period including the extreme drought, the problem of underestimating the exploitable groundwater amount can be
overcome by using the moving average minimum precipitation.

Keywords: Exploitable groundwater amount, Recharge rate, 10 year-frequency low precipitation, Averaged moving 10 year minimum
precipitation
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Fig. 1. Study area and watershed delineation
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Table 1. Groundwater recharge and exploitable groundwater withdrawal for standard watersheds

Standard 10-yr Mean Precipitation Groundwater Recharge 10-yr Frequency Precipitation | Exploitable Withdrawal
watershed (mm/yr) (mm/yr) (%) (mm/yr) (mm/yr) (%)
SN 1,411 352.1 25.0 860.4 214.7 15.2
AY U 1,369 380.2 27.8 834.8 231.9 16.9
AY D 1,417 164.3 11.6 862.5 100.0 7.1
TC U 1,427 406.4 28.5 870.1 247.8 17.4
TC D 1,403 237.5 16.9 855.6 144.8 10.3
HG 1,417 220.4 15.6 865.9 134.7 9.5
HW_U 1,313 225.6 17.2 800.9 137.6 10.5
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Fig. 5. Annual recharge according to annual precipitation

Table 2. Estimated exploitable groundwater withdrawal using precipitation-recharge relation

Standard 10-yr Frequency Precipitation . L Exploitable Withdrawal Difference to Table 1
Relation of Precipitation-Recharge

watershed (mm/yr) (mm/yr) (%) (mm/yr) (%)

SN 860.4 y=0.413x-217.1 138.3 16.1 -76.3 -35.6

AY U 834.8 y=0.415x-189.4 157.0 18.8 -74.8 -32.3

AY D 862.5 y=0.188x-86.8 75.3 8.7 -24.7 -24.7

TC U 870.1 y=0.424x-197.9 170.2 19.6 -71.7 -31.3

TC_D 855.6 y=0.301x-169.0 88.5 10.3 -56.3 -38.9

HG 865.9 y=0.231x-93.0 107.0 124 -27.7 -20.5

HW_U 800.9 y=0.265x-117.4 94.8 11.8 -42.8 -31.1
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st S APtk Aol 1Ry E AR A ol A F212 0 5 ARG 22 HEEISHA] ¢t o] & sliEstr] <1
e das 0} ] fﬂPEr l Aol A= RIEs)A] T ilo] 3 9] S 2 el = ol F 104 Hadr 2 %iL B2 A
FEZ10E T Hadrde 10 e dpA| Feiog AL gok= R ARSI o1714 o5 101 Fa7dafol2t
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Table 3. Compared results of exploitable groundwater withdrawals (using 10 year mean recharge rates)

Minimum Precipitation (mm/yr) Exploitable Withdrawal (mm/yr) Difference
Standard watershed
recent 10 yrs moving 10 yrs recent 10 yrs moving 10 yrs (mm/yr) (%)
SN 828.8 915.1 207.2 228.8 21.6 10.4
AY U 796.8 858.7 221.5 238.7 17.2 7.8
AY D 882.0 929.4 104.1 109.7 5.6 5.4
TC U 867.1 945.1 247.1 269.3 222 9.0
TC D 863.1 915.1 1459 154.6 8.7 6.0
HG 882.0 929.4 137.6 145.0 7.4 5.4
HW_ U 729.1 828.8 1254 142.6 17.2 13.7
Table 4. Compared results of exploitable groundwater withdrawals (using regressed recharge rates)
Standard Minimum Precipitation (mm/yr) Exploitable Withdrawal (mm/yr) Difference
watershed recent 10 yrs moving 10 yrs recent 10 yrs moving 10 yrs (mm/yr) (%)
SN 828.8 915.1 125.3 160.9 35.6 28.4
AY_U 796.8 858.7 141.3 167.0 25.7 18.2
AY_D 882.0 929.4 79.0 87.9 8.9 11.3
TC_ U 867.1 945.1 168.9 201.9 33.0 19.5
TC_D 863.1 915.1 90.8 106.4 15.6 17.2
HG 882.0 929.4 110.7 121.7 10.9 9.9
HW_U 729.1 828.8 75.8 102.2 26.4 34.9
Table 32> 109 Mk Z=pA e o= 22109 2 F2 AT A /7ol S71t Ze &1d 4= Qi
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