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ABSTRACT

Data analysis of groundwater monitoring wells and geostatistical methods are used to identify
the local characteristics of sea water intrusion and the range of sea water intrusion at the
southeastern coastal area of Busan, Korea. Rainfall and groundwater level of two monitoring
wells show a linear correlation because of the direct groundwater recharge by the precipitation.
However, rainfall and electric conductivity have the inverse relationship because of the increase
of groundwater. Electric conductivity rapidly increased at 24m depth and exceeded 20,000:3/cm
near 26m depth in the monitoring wells. The variations of groundwater level and electric
conductivity show that the interface between sea water and fresh water tends to move upward
when groundwater level goes down. In the cross correlation analysis, groundwater level versus
rainfall represents the largest cross correlation coefficient in 0 time lag, but the cross correlation
coefficient of electric conductivity versus rainfall is the largest when the time lag is 9 days. This
suggests that the fluctuations of groundwater level respond to rainfall in a short time, but the
interface between sea water and fresh water respond very slow to rainfall. Horizontal extents of

* Corresponding author : chungsy@pknu.ac.kr
a4+ 1 2002.520 AASAY : 2002.8.23



4 EERE Y R

“ogelw - g

My

sea water intrusion are estimated to 14 m from the east of Line 1. and 25 m from the southeast
end of Line 2 in the inversion of dipole-dipole profiling data of two survey lines. The data of VES
by the Schulumberger array in May and July show lognormal distributions. In the kriged apparent
resistivity and earth resistivity distributions, the resistivities of July are increased comparing to
those of May. This reflects that the concentration of sea water in aquifer is reduced due to the
increased groundwater recharge from the rainfall in June and July. In analyzing the vertical and
horizontal apparent resistivities and earth resistivity distributions, the geostatistical methods are
very useful to identify the variations of earth resistivity distributions at the coastal area.

Key Words : Sea water intrusion, electric conductivity, vertical electrical sounding (VES),
resistivity, kriging
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Table 2. Models for IRF-k kriging of VES data for AB/2 = 21m, 30m, 50m and 70m in May and July

2001
AB/2 k GC model Cross Validation ()

21m (May) 0 0.37251 0.889

21m (July) 0 0.34561 1.100

30m (May) 0 0.57515 1.000

30m (July) 0 0.53354 1.012

50m (May) 0 0.58450 0.993

50m (July) 1 0.05483 - 0.0022h 1.014

70m (May) 0 0.90334 0.989

70m (July) 0 0.18400 1.055
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Table 3. Variogram models and parameters of VES data in May and July, 2001

Month Model Nugget Sill Range (m)
May spherical 0.458 1.14 301
July Exponential 0437 1.58 1,772
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