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ABSTRACT: The National Groundwater Monitoring System has been managed since 1995 to evalute
the quanity, flow condition and quality of groundwater. Long-term monitored groundwater-level data often
have missing intervals because of the troubles in the monitoring system installed at the wells. In this
study, the interpolation of missing data was carried out by kriging for the measured groundwater-levels
of the Gageum well in Chungju showing a type of sinusoidal variations. The estimates of kriging represent
the variations similar to the measured original data with small errors. The accuracy of estimates using kriging
was verified by the cross validation test and the graphic method. The cross validation test shows that the mean
reduced error(MRE) is almost 0, and the standard deviation of reduced error(SDRE) is close to 1.0. Mean
error(ME), mean squre error(MSE) and mean kriging variance(MKV) are almost 0. The graphical method
shows that the estimates of kriging are almost the same as the original sample data.
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Table 1. Dimensions of Gagum monitoring wells at the Chungju City.
Well Casing Strainer .
Well Type Well Depth(m) Diameter(mm) ~ Depth(m)  Interval(m) K(em/sec) Aquifer
Alluvium Well 145 350 85 85~145  571x10° sand gravel,
weathered rock
Bedrock Well 70.0 250 16.5 54~70 3.28x10* fractured granite
T o 53 RS AP Ve 3. 32| (Kriging)
a9 12 53 7k B22004 1996L4 141
UFE 19989 89 3197 A=W 329 AL He) 4PEH FH2)(Best Linear
wEOH, o]Fe] AZHo] Heto] BAsA ¥ Unbiased Estimator: BLUE)elH, 1 F2]&
AREA s 998 FHAEAR)S Hae
Ao RSl dedth BARA oy Zp = 24 4:Z ¥
TR ASUARE 19969 49 9UEE 19964
124 264714 % 2609 7rolth o)Fol A 27 ofm, A7 Zi= FAl BEsi= g 71
T Asked] #F9 AZe E 319 7rolH, o
o e Ase S T ez e A, Zie FH7 o3
W A B 222 £ 589 zhoju).
1996 3RE 199737179} 5% paga ¢ TIXI ]
W ARTe A WEe BE AgA Al TIIS JHEAE $9471 R (unbiased)o]
SUYOE o FARAR, 198dme) Agpe) L FEUestimation variance)o] H27} 5]
WES M2 el 3Re maiEd. o pe  EF AFHolol g
Bl AL B27)7]e) oo w 2y el Haxde
. ElZ,- 7] =0 )
o, A7IN Z,= WA A ZiE Aol
A QRYH 7ERe e 100 mo.
53 —
Z,
B
g 2/12- - 1.0 (3)
% 52 — .
£ SRS ERTS
8 — — [
51 ElZ2,~ 2]} =EZ)1-2E(2,Z + E ] (4)
at Gagum, Chungju
Alluvium
Bedrock E}\1 J/]/\7‘,' E]O']O]: 3]-‘:]— —’— ‘]Eﬂ-t 3_317(:1 T_’H_—'
o “Hkriging variance)olglu % s}, T2 o)
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Fig. 1. Missing intervals of groundwater level data at
the national groundwater monitoring well in Gagum,
Chungju.
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Table 2. General statistics for the experimental data
of groundwater levels measured at Gagum, Chungju.

Statistics Alluvium Bedrock
Number of Data 229 202
Mean 5224 52.15
Median 5232 52.29
Standard Deviation 0.30 047
Variance 0.09 0.22
Skewness -0.57 -0.41
Kurtosis -0.70 -1.41
Minimum 51.53 51.43
Maximum 52.63 52.73
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Fig. 2. Histogram for the experimental data of
groundwater level measured at the alluvium well.
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Fig. 3. Histogram for the experimental data of
groundwater level measured at the bedrock well.
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Table 3. Variogram parameters for the experimental data of the groundwater level measured at the alluvium
well and statistics for each variogram model.

Model Nugget Sill Range(day) R’ SSR
Spherical 0.0 0.168 155.6 0.922 44x10°
Exponential 00 0.223 3354 0.861 6.64x10°
Gaussian 0.0 0173 1284 0.935 2.656x10°

Table 4. Variogram parameters for the experimental data of the groundwater level measured at the bedrock
well and statistics for each variogram model.

Model Nugget Sill Range(day) R’ SSR
Spherical 0.001 0.386 145.7 0.929 0.0222
Exponential 0.001 0.463 267.¢ 0.862 0.0368
Gaussian 0.001 0.394 119.3 0.941 0.0136

Table 5. Selected variogram models for the experimental data of groundwater levels measured at Gagum,
Chungju.

Data Model Nugget : Sill Range(day)

Water level of alluvium Gaussian 0.0 : 0.173 1284
Water level of bedrock Gaussian 0.001 0.394 119.3
6. Z= X[l H2t 7.1 WX} EfetM ZHAE(cross validation test)
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Table 6. The results of cross validation test for the
experimental data of groundwater levels measured
at alluvigm and bedrock.

Tests Alluvium Bed rock
Number of Data 229 202
ME 0.720x10*  -0.105x10°
MSE 0.684x10%  0541x10"
SRMSE 0.827x10°  0.736%10°
VE 0.687x10%  0544x10"
MKV 0.628x10*  0.630x 10"
MRE 0406x10°  0583x10°
SDRE 1.04 0.934
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