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This study is objected to assess the recharges of phreatic aquifers in the south Korea. The water
level data of the national ground-water monitoring network were analysed by PCA(Principal
Component Analysis), and classified to 8 types. The recharge were estimated by 'water-level
change method’ on Dbasis of the classified types and compared with the previous
methods(hydrograph separation methods) on basis of 4 river basins. The recharge were various type
by type and site by site. But the recharge estimated by this study were consistent with that of the

other studies.
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Table 1. Total Variance Explained

Initial Eigenvalues
Component Total % of Variance Cumulative %
1 33.744 51.127 51.127
2 10.108 15.425 66.552
3 4,638 7.028 73.580
4 2.935 4,448 78,027
5 2.365 3.583 81.610
6 1.782 2.700 84.311
7 1.377 2.086 86.396
8 1.042 1.578 87.975

Extraction Method: Principal Component Analysis.

Table 2. Rotated Component Matrix

Component

1 2 3 4 5 6 7 3

KAKEUM | 0.957 | 0.0329 | -0.202 | -0.0642 { 0.0306 | -0.135 | -0.0528 | -0.0478
BEOMSEQO| 0.183 0.828 | -0.039 0.236 0.116 0.283 [ 0.0935 | -0.0639
BONGSOO| 0.290 0.287 0.797 0.322 0.0650 |-0.00587] -0.0464 10.000240
KAKOK 0.244 0.312 0.220 0.664 0215 | -0.0214} 0.181 0.0207
SHINKOK | 0.238 0.336 0.251 0.0189 | 0.789 0.137 0.133 | 0.0430
HAPCHUN{ -0.649 0.226 ~0.107 0.165 0.223 0.449 0.247 0.140
BOEUN 0.100 0.385 0.300 0.151 0.189 0.173 0.690 | -0.0393
EUHEUNG; 0.0807 0.513 0.232 0.403 0.201 0.331 0.0139 | 0.515

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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Figure 1. Component scores and ground-water hydrograph pairs for (a) TYPE 1 - KAKEUM, and
(b) TYPE 2 - BEOMSEO.
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AN, Ak AsFEY BE5R, TP 9F VN FHFTH, S, HAEE
Ah$t ZP A3 AnBAE zAARRAENE Fat9 733 o] WHE A&y HMA=
2559 A= NHEH sie 2o F4F A8 AaF HAEE 287 Yedtd F-¥ Ave @
2 71432000001 A A F3tE x| A7) 3= 2] 4 (Surface synoptic stations)e] 2t&E °]&3tgict °] A
g 8% B¢ WY F4ue T dRARSEM 24 248 AT Aotk WAEE AsE A
222 2 ZAP(FZFALTAL 19962 e AHgsAn. FFFALITAHL996) e B 4
FH S99 A2 N £ 2079 NEAFoZRE FFAFL 53l AFAFLE FHAFAT & 2
FNE AL 42 uASE WIS 001 ~ 03 (Freeze and Cherry, 1979) &2 733t A o]
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Table 3. Specific yields of alluvial aquifers of South Korea

River Basin The numt?er of N Yield(syj)&rithmetic
tested sites Minimum | Maximum
Mean
Han River 4(3) 0.00470 0.171 0.0627
Nakdong River 6(3) 0.00540 0.0255 0.0134
Keum River 3(3) 0.0316 0.0913 0.0596
Youngsan River 3(1) 0.00420 0.00420 0.00420
Seomjin River 3(1) 0.00480 0.00480 0.00480
Western coast 2(2) 0.00610 0.0158 0.0110
Sum 21(13)
¥ () : the number of data used.
Table 3 A9 AFATE S5 oztd WEE AshFy ¥} 1 Wz ARZ A2 Asyae A
stoll wat doldk ZraE AAHIY HZA AFHEAFEZAME FE FFE F UIEES dFT o
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Figure 2. Ground water level change curve and cumulative precipitation (from Moon ahd Woo,
2001b).
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= & Table 4 & 21}

Table 4. The range and mean of recharge ratio(%) in different types of catchments

Type 1 | Type 2 | Type 3 | Type 4 | Type 5 | Type 6 | Type 7 | Type 8
catchments(66)° 24 13 9 7 9 2 1 1
Min. 0.36 0.66 0.48 2.21 5.21 1.86 851 3.25
Max. 330 407 479 141 341 104 851 3.25
Arithmetic Mean| 6.27 891 9.21 5.75 153 6.15 851 3.25
| Geometric Mean 33 3.0 3.7 5.0 12.7 44 8.51 3.25

% : the number of sites contributing to the type.
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M%e A%E dehd, $9Eel WA A uede 3543 4% 4904 ge 9F An

2ot AA Uewd, oHH G4 T 9 F90 FEFEC] HA vgd ol & AT7dH 3§
g nAdEEol we HA HER7] WEoltH(Table 3).

2 ATodME Astsy dEol fFARH dEtue A€ AU dEA s ERS 1d3Ade
oxER g 9] FYAFGHYI WFEd i nst dadiy. 34, & AdTolMe FFE AP
AFEE ol Fojgong AFHA FFE AAEL e #34 EHUFLYA FFE dE 74 5
A4y Mrse 7ldEE TR Ao F, YAFE ol8st AN FIFE FTHS JA 9F

of A&7 Y E 8 FHUNAFAAES] VAR E AT @k dA & AFAEL FIAE
a4 age FAE dT VAL E AR olg 2L Ve A AYHEALH(GIS)E

T A=A FEES AHsE A7 AW Foloh

Table 5. Comparison of the results between the existing studies and this study

Lee and Yoon (1996) Park (1996) This study
Coefficient of rainfall Coefficient of Rech io(%)
er
River Basin recharge’ (%) rainfall recharge(%) echarge ration o
Arithmetic | Geometric
Range | Average | Range | Average [ Range
Mean Mean
Han River 6.4~8.6 79 9.8~15.1 12.0 1.3~34.1 156 104
Nakdong River | 5.2~9.2 6.9 n/a 10.2 06~13.3 4.3 3.3
Keum River | 76~12.0 9.6 n/a 122  168~17.3 13.2 115
Youngsan & | 4/ 66 | 51 n/a 77  |04~78| 29 19
Seomjin River

annual mean of groundwater vecharge
annual mean of rainfall

1) coefficient of rainfall recharge =

2) n/a : not available
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Figure 3. Graphs of the comparison between recharge estimates in South Korea
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