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Application of Geostatistical Methods to Groundwater
Flow Analysis in a Heterogeneous Anisotropic Aquifer
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Geostatistical methods were used for the groundwater flow analysis in a heterogeneous anisotropic
aquifer. This study area is located at Sonbul-myeon in Hampyong-gun of Cheonnam Province which is
a hydrogeological project area of KORES(Korea Resources Cooperation). Linear regression analysis
shows that the topographic elevation and groundwater level of this area have very high correlation.
Groundwater-level contour maps produced by ordinary kriging and cokriging have large differences in
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mountain areas, but small differences in hill and plain areas near the West Sea. Comparing two maps
on the basis of an elevation contour map, a groundwater-level contour map using cokriging is more
accurate. Analyzing the groundwater flow on two groundwater-level contour maps, the groundwater of
study area flows from the high mountain areas to the plain areas near the West Sea. To verify the
effectiveness of geostatistical methods for the groundwater flow analysis in a heterogeneous anisotropic
aquifer, the flow directions of groundwater were measured at two groundwater boreholes by a
groundwater flowmeter system(model 200 GeoFlo®). The measured flow directions of groundwater
almost accord with those estimated on two groundwater-level contour maps produced by geostatistical

methods.

Key Words : Ordinary kriging, cokriging, groundwater-level contour wap, groundwater flowmeter
system, flow directions of groundwater
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Fig. 2. Distribution map of elevation data at the study area.
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Table 1. General statistics of topographic elevation and groundwater level data.

Statistics [No. -of Mean | Median Star.xd?rd Variance | Skewness | Kurtosis Mimurm | Maximum
Data Data Deviation Value Value
Elevation 221 |3475] 1259 51.31 2621.27 268 872 0.0 3370
Groundwater Level | 137 |1471] 6.0 20.20 404.87 1.82 5.82 0.0 &5.0
Lo AFFH REE EF AAEIELG %02 a5y ARES BE 23N o3} Rz A

_C‘f_
43 Ak Fig. 4). )AL H19
AEo 7

B7F BTARY A A5

27] gEolct gwuet X345y B
= 25 AdExeg -‘%%‘5}‘:}(}?@. 4). F31} A

100

ZAe)

80

Number of Data

0

]

00 400 80.0 1200 160.0 2000 240.0 280.0 320.0
200 600 1000 1400 180.0 2200 260.0 3000 340.0

Elevation (m)

(@)

50

Number of Data

10.0 200 300 40.0

50.0

5.0 150 250 350 450 550

Groundwater Level (m)

65.0 75.0

(b)

Fig. 4. (a) Histogram of elevation data
(b) Histogram of groundwater

data.

60.0 70.0 800

85.0

level

151

FHA AE Fom A FEWHSF(random
variable)”t & F §l7] WEol, o]E gL ¥
e AT AFELE o)FA Rl Ao Uwt
2l 7 gkolr}.

Xr2o| B1FEN

seue Asse A9 A A
She WHY Bl gtk Moz ol
Age Ass AN GEE 5] g
Aol e Rel Hse] AsFAT B YA

AETERWANN £ 2 BT 9
ASEAR F G AR fdel Aasd 2
8% Euste] JuBARMel g8 159 4
A%E Aol 100l B @7AgelAe] 5es

.'.E,_r[o]:l

100

Groundwater Level (m)

o H
T L T T
0 20 40 60 80 100
Elgvation (m)

Fig. 5. Linear regression of groundwater {evel
versus elevation.



&34, Asls, sl

Table 2. Linear regression of topographic elevation and groundwater level.
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Fig. 7. Contour map of groundwater level using ordinary kriging(Arrows indicate estimated
groundwater flow directions, but arrows at two boreholes indicate measured groundwater

flow directions).
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Fig. 8. Contour map of groundwater level using cakriging(Arrows indicate estimated groundwater
flow directions, but arrows at two boreholes indicate measured groundwater flow

directions),
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Table 4. Flow velocities and directions of
groundwater, and dimensions of two

boreholes.

Borehole BH-1 BH-2
Measured Depth(m) | 320 345 386
Flow Velocity(ft/day) | 17 26 14

215. ] 2
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Diameter(inch) 6 6
Casing{m) 21 R
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