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Interpolation of Missing Groundwater-Level Data
at the National Groundwater Monitoring Wells
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ABSTRACT

Long ranged groundwater-level data often have the missing intervals because of
the trouble of monitoring systems at the national groundwater monitoring wells.
Geostatistical methods are very useful for the supplement of the missing data.
Ordinary kriging was applied for the interpolation of the missing groundwater-level
data with a smooth sinusoidal variation. Conditional simulation was used for the
reproduction of the missing data with high fluctuations. Two geostatistical methods
produced the very accurate estimates at the missing intervals and reproduced their
original variations. This fact is proved by the cross validation test and graphical

method, respectively.
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Figure 1. Missing intervals of groundwater level data at the national groundwater

monitoring wells in (a) Gagum, Chungju and (b) Bisan, Taegu.

Table 1. General statistics of groundwater level data measured at Gagum, Chungju

Statistics Alluvium Bedrock
Number of Data 229 202
Mean 52.24 51.16
Median 52.32 52.29
Standard Deviation 0.30 0.47
Variance 0.09 0.22
Skewness -0.56 -0.40
Kurtosis 2.27 1.58
Minimum 51.53 51.43
Maximum 52.63 52.73

Table 2. General statistics of groundwater level data measured at Bisan, Taegu

Statistics Alluvium Bedrock
Number of Data 383 409
Mean 17.77 15.32
Median 17.72 14.71
Standard Deviation 6.48 2.02
Variance 0.23 4.08
Skewness 0.50 -2.47
Kurtosis 3.97 24.26
Minimum 16.24 0.14
Maximum 19.31 20.74
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Table 3. Variogram parameters of groundwater level data measured at at Gagum,

Chungju
parameter Nugget Sill Range
model Alluvium | Bed rock | Alluvium | Bed rock | Alluvium | Bed rock
Exponential 0 0 0.11607 0.3749 38.158 61.278
Spherical 0 0 0.12178 0.35504 12.044 134.82

Table 4. Variogram parameters of groundwater level data measured at Bisan, Taegu

parameter Nugget Sill Range
model Alluvium | Bed rock | Alluvium | Bed rock | Alluvium | Bed rock
Exponential 0 1.35 0.4 6.45 200 325
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Figure 2. Interporation of missing data using kriging for the monitoring wells of (a)

alluvium and (b) bedrock in Gagum, Chungju.
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Table 5. The results of cross validation tests

Tests Aﬁl;xum Bed rock
Number of Data 229 202
ME -0.720%x 107 -0.105x10™
MSE 0.684x10™ 0.541x10™
SRMSE 0.827x 107 0.736x107°
MKV 0.628%107° 0.630%x 107
MRE -0.406%10™ 0.583%x 107
VE 0.687x10™* 0544 x10™*
SDRE 0.104 0.0934

=A8E By ste] ZARALE o] &8ty
Z2%9 A&x8 HIL Figure (), gvrEe] A58 B2 Figure 3(b)oll Zzt
Vet otk 27 REAL] o8 FAHXNELS A gEN FAsHA dAsn e, 25

-20_



d 2o Re® ARE As59d B3E s B v Yok

Alluvium in Bisan, Taegu

———  Original Data

22

Bedrock in Bisan,Taegu

Original Data
Conditional Simulation

Conditional Simulation

Groundwater Level (m)
Groundwater Level (m)
L

u-f -

18 ——— T T T
4496 TR 108186 2897 5119/97

24—

827197 4114/98 723/38 10731196 28197 5119197 8727197 12/5/97

(a) (b)
Figure 3. Interporation of missing data using conditional simulation for the monitoring

wells of (a) Alluvium and (b) Bedrock in Bisan, Taegu.
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Figure 4. Graphical validation of estimates using conditional simulation versus

original data for the monitoring wells of (a) alluvium, (b) bedrock in Bisan,

Taegu.
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