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A Study on the Relation between Types and Recharges of Groundwater :
Analysis on National Groundwater Monitoring Network Data

Sang-Ki Moon" - Nam-Chil Woo' - Kwang-Sik Lee’

'Dept. of Earth System Sciences, Yonsei University + *Korea Basic Science Institute

ABSTRACT

This study is objected to demonstrate the spatial variability of the ground-water recharge by
classifying the types of ground-water hydrographs and assessing the recharge ratio(the ratio of
the rise of ground-water level to cumulative precipitation) of each type using the National
Ground-water Monitoring network data. A total of 5 types were identified by factor analysis on
the ground-water hydrographs nationwide. The recharge ratio of each type were estimated to be
6.5% (TYPE 1). 4.1 % (TYPE 1). 9.2 %(TYPE ), 5.8 %(TYPE V), 15.3 %(TYPE V) in the
confidence level of 95.44 % and 6 % variation was estimated site by site even in the same type.
The recharges of Han, Nakdong, Keum, Youngsan * Seomjin river basins were estimated as 10.0
%, 6.1 %, 8.3 %. and 6.6 % respectively. These results were consistent with the results of the
existing baseflow method.

Key Words : Recharge Ratio. Factor Analysis, Ground-Water Hydrograph, National Ground-
water Monitoring Network
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Fig. 1. Correlation between the elevation of sites
and annual mean of ground-water level.
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Table 2. 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 2935 4,448 78.027
5 2.365 3.583 81.610

Extraction Method: Principal Component Analysis.

Table 3. Rotated component matrix

Component
1 2 3 4 5
KAKEUM 0.957 0.0329 -0.202 -0.0642 0.0306
BEOMSEO 0.183 0.828 -0.039 0.236 0.116
BONGSOO 0.290 0.287 0.797 0.322 0.0650
SUNGSAN 0.128 -0.148 -0.065 -0.892 -0.020
SHINKOK 0.238 0.336 0.251 0.0189 0.789

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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Fig.2. Scatter plot of component loadings for
principal component 1 versus principal
component 2 for water levels after Kaiser's
Varimax rotation.
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Table 5. Specific yields of alluvial aquifers of South Korea
. . The number of Specific Yield(S,)
River Basin . — : ; : -
tested sites Minimum Maximum Arithmetic Mean | Geometric Mean
Han River 4(3) 0.0047 0.1710 0.0627 0.0215
Nakdong River 6(3) 0.0054 0.0255 0.0134 0.0109
Keum River 3(3) 0.0316 0.0913 0.0596 0.0544
Youngsan River 3(1) 0.0042 0.0042 0.0042 0.0042
Seomjin River 31 0.0048 0.0048 0.0048 0.0048
Western coast 2(2) 0.0061 0.0158 0.0110 0.0102
Sum 21(13)

% () :the number of data used.
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Table 6. Range and mean of recharge ratio in different types of catchments

Type | Type 1 Type Il Type IV Type V
catchments(62)* 24 13 9 7 9
Mean 0.0627 0.0407 0.0921 0.0575 0.1529
Standard Error 0.0153 0.0077 0.0129 0.0146 0.0333
Estimates ‘L 0.032 ~0.093 0.025 ~ 0.056 0.066 ~0.118 0.028 ~ 0.087 0.086 ~ 0.220

* : the number of sites contributing to the type.
(confidence level = 95.44 %)
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Table 7. The number of each type in river basins, South Korea

R baSTinype Type | el | Tpell Type IV Type V Total
Han River 7d6.7) 0(0.0) 16.7) 6(40.0) 15
Nakdong River|  7(29.2) 9(37.5) 3(12.5) 4(16.7) 1@2) %
KeumRiver | 4(444) 1aLh | 1LY 1411 2222) 9
Youngsan - 6(42.9) 3(21.4) 4(28.6) 27.1) 0(0.0) 14
Seomjin River

() : the ratio of the number to the total of each type in basins, unit : %
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Fig.5. The spatial distribution of types of ground-
water level change curve with respect to
river basins.
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Table 8. Comparison of the recharge ratio between the existing studies and this study

Lee and Yoon (1996) Park (1996b) This study
Coefficient of rainfall Coefficient of rainfall .
Recharge ratio(%)
River Basin recharge"(%) recharge(%)
ve
R A R A Weighted Weighted
e e erage
ange verag ang vereg S.E. Average
Han River 6.4~8.6 79 9.8~15.1 12.0 0.022 10.0
Nakdong River 52-92 6.9 L n/a 10.2 0.013 6.1
Keum River 7.6~12.0 9.6 n/a 12.2 0.018 8.3
Y. &
oungsan 34-66 5.1 n/a 77 0013 6.6
Seomyjin River

anmual mean of groundwater recharge

1) coefficient of rainfall recharge =

annual mean of rainfall

2) n/a : not available
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