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ABSTRACT : Distribution pattern of scawater intrusion was analyzed from the spatial
distribution map of chloride using the geostatistics and GIS analyses. The chloride distribution
map made by kriging(ordinary kriging and co-kriging) after exploratory spatial data analysis.
Kriging provides an advanced methodology which facilitates quantification of spatial
features and enables spatial interpolation. TDS, Na’, Br were selected as second
parameters of co-kriging which is higher value of correlation coefficients between chloride and others
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groundwater properties. Chloride concentration is highest

in yeminchon and coastal area. And

result in co-kriging was accurate than ordinary kriging,
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Figure 1. Geomorphic map showing
groundwater sample site from the study area.
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Figure 2. Flowchart of approaches for this
study.
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Table 1. Coefficient constants of chloride and the
other properties.

Component Cr
pH 0.06
EC 0.93
DO -0.28
DS 0.99
Na* 0.92
Ca™ 0.78
K’ 0.90

Mg 0.95
cr 1.00
NO* 0.15
S04” 0.73
Br 0.91
Fe' 0.77
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[Figure 3] Exploratory spatial data analysis
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Table 2. General statistics of the principal properties for seawater intrusion.

N Range Mean Median Std. Dev Skewness Kurtosis
Cl- 244 18~12,689 782.8 143.5 17071 44 22.8
TDS 221 78~22,118 1,925 776 3,174 3.8 16.8
Na+ 244 7.2~5,600 478.4 96 940 35 12.9
Br- 244 0~69.5 3.8 0.497 9.6 4.6 23.7
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Figure 4. The empirical variogram of
chloride.
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Table 3. The empirical variogram mode! and
parameters.

o
e gew 2o

7(h)={

Cyp T8, @ 38A, & EA

00[1.5(%)—0.5(—2) 3], for h<a
Cy, for kda

Component | Model | Nugget P::lal Range
Cl- Spherical | 0.55 | 0.84 | 1075.0
TDS Spherical | 0.39 032 | 14164
Na+ Spherical | 0.70 | 0.75 | 1182.4
Br- Spherical | 0.94 1.36 | 1217.2

257



AYAE ol gde g FHFE
TDS, Na', Br& o|xd4z A3l d
BEXTE AA3a ol& Away
o] g3td AAE CI BEXw9) v

t 5L JRE FrHFHE

g dEgoEN B34

S HYE o2Q

=

=

Z(cross validation)?-&
20749 F5aA B
s} ch(Figure 7). [Figure 7]¢] X
2#o CEg)ol YHS 2
& AR F(ASFHold. F =2
& wAHF AR Farol F
Ae Foizl Az FgH dFgho
2717k 120 A g n=2A EA3}
ARt Fgho] w2 FEAAME dSgkol
A verdS 898 £ Ao agx
FF5adAde AL 712710717 Bt
227 AL 71&704)E} 19 T

o OHﬂ mQL'

LN 2 2 o rfo ofN 2%

A )
T HE o ol J{N‘

£ oj

F RIEAME
([Figure 5],{Figure 6]).
 R¥EE Awdoz AFAYe
ol oglz Avhsk Asiet Al 3
ZdolA =L o|HEITE RHolT Q)
Yty o g Crel HX7F 1,000mg/ £ ©]
75‘,51’— A S (saline water)® HEFHHH,
Ueh B4 A3 A4 FopA
9 C v BH ol 1,000mg/ ¢ ©]
2 L}E}‘;}E} 53] olWlE Uy
B 5000mg/ ¢ o]iel &
At ojFE ddl= HEA
sl=e] 4HFQ JPolzt
A 9,

=

0 e e0 130 1950 2500

067372
83059059

77 92205 . 41856

Figure 5. Prediction map of the chloride using ordinary kriging.
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Figure 6. Prediction map of the chloride using co-kriging.
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Figure 7. Cross validation for a results of ordinary kriging and co—kriging.
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