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Application of Cokriging for the Estimation of
Groundwater Level Distribution at the
Nanjido Waste Landfill Area

Z)#+-&-(Sang - Yong Chung)* - )7+ (Kang - Kun Lee)**

2 o :GAE HYae] AHAEF BES T FARAL Aelh RS 2437 A3 $R=
2 ol getgieh. Asirs) BEE Aol wiziol WHY BAS 23 QolA 7@ el Wt Z N dellA
59 RIS 2AY dolE AQS E3 AZE WA ASSHE Aol © £ A o} Wk B AT
AL 87HSl A9 A&} 144le] EnAEo] HE el 2@ S Foba, 2RY NG AL
2AGY 240 g AR F SRR AFA AL ol gstd A4 REEE WS 270
o A9 SRALE ula L Aty A7 ol HED HYANRAE T Hol7} Gk, Av
59l ERAEI BE5m AY o] dohrt T AA(SRAE Fg Toh)ut Aeleel ERARS $EY
47} ABAGH 2 Ro] Ralth. o] FAFolA AW Eng Telald o, Bg=elFol A% A%
S9 TRAES ARGl A& Aet9) SHARG T YAl A7ke Aoz Azt

Abstract : Cokriging was applied for the estimation of the water levels of the basal leachate and the
surrounding groundwater at the Nanjido waste landfill area. When the groundwater level is estimated at the
high relief area, it makes a good result to use the data of groundwater level and elevation simultaneously
because groundwater level is correlated with topography. This study determined the best semivariogram model
of 87 groundwater levels and 144 elevations through cross validation test, and produced the contour maps of
groundwater levels using ordinary kriging and universal kriging. Two contour maps don't make big difference
at the waste site because this area has a large number of groundwater level data. However, they show big
difference at the upper left part of the study area because this area has high relief and a small number of
sample data. Their difference is also found at the south area near the Han river. When the topography is
considered for the both areas, the contour map of cokriging is thought to be closer to the real groundwater
distribution than that of kriging.
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Figure 1. Study area of the Nanjido waste landfill
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Figure 3. Distribution of elevation sample data.
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Table 1. Sample statistics of water level and clevation.

Data .
L. Water Level Elevatdon
Statistics
No. of Data 87 144
Mean 16.17 30.60
Median 8.40 15.0
Standard Deviation 14.72 30.81
Variance 216.46 949.18
Skewness 0.87 1.293
Kurtosis 2.02 3.070
Minimum Value 3.17 3.80
Maximum Value 45.20 97.50
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Figure 4. Selected semivariogram model of water level sample data.
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Figure 5. Selected semivariogram model of elevation sample data.
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Table 2. Semivariogram parameters of the Nanjido data.

Darameter | Range(m) Sl Model
Variable uggest ge(m) ode
Water Level 30.6 150 155.0 exponential
0.0 473 156.8 spherical
Elevation 100.8 153 712.7 exponendal
0.0 498 727.6 spherical
Water Level/ 19.3 167 3505 exponential
Elevation 0.0 484 356.5 spherical

Table 3. Sclected semivariogram parameters of the Nanjido data.

Variable Parameter Nuggest Range(m)  Sill Model

Water Level 30.6 150 155.0 exponential
Elevation 0.39 153 9779 exponential
Water Level/Elevation | 19.3 167 350.5 exponential
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Figure 7. Contour map of cokrigged water levels at the Nanjido
waste landfill area.
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Figure 8. Contour map of krigged water levels at the Nanjido
waste landfill area.
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