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Abstract : pH, EC and TDS are basic components in the investigation of groundwater quality, and are very important to
the preliminary assessment of groundwater quality. These three chemical components investigated at the Youngsan and
Sumjin river basins in 1998 suggest that the groundwater quality is generally good in these basins. Linear regression
analysis shows that TDS versus EC has an linear correlation, but EC versus pH, and TDS versus pH have nearly no
correlation. The relation of TDS and EC is 1.0 mg/I=1.52 uS/cm, and it is the quality of natural water. In geostatistical
analysis, three kinds of data are stationary random functions and they have exponential variograms. According to the
isopleth maps of the groundwater quality, the groundwater quality of the Youngsan river basin is more contaminated
than that of the Sumjin river basin. The isopleth maps of TDS and EC show very similar patterns because of the strong
correlation between TDS and EC. The minimum and maximum values of the groundwater quality data are not reflected
on the isopleth maps because kriging produces smooth distributions with minimum estimation variances.
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Figure 1. Location map of study area.
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Figure 2. Distribution of pH data.
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Figure 3. Distribution of EC data.
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Figure 4. Distribution of TDS data.

Table 1. General statistics of groundwater quality data

. Data pH EC TDS
Statistics
No. of data 94 94 94
Minimum Value 5.74 424 30.0
Maximum Value 8.54 954.0 593.6
Mean 7.02 265.67 183.34
Median 7.01 221.50 155.80
Standard Deviation 0.56 159.41 108.74
Skewness 0.28 1.81 1.64
Kurtosis 0.02 4.02 2.92
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Figure 5. Histogram of pH data.
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Figure 6. Histogram of EC data.
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Figure 7. Histogram of TDS data.

Table 2. Linear regression analysis of groundwater quality data

Data No.ofData  Slope  Threshold Linear Correlation

Coefficient
TDS-EC 94 0.66 9.21 0.961
pH-EC 94 ~0.00021 7.07 -0.061
pH-TDS 94 0.00006 7.01 0.011
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Figure 8. Linear regression of TDS versus EC.
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Figure 9. Linear regression of pH versus EC.
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Figure 10. Linear regression of pH versus TDS.
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Table 3. Variogram parameters of pH data and statistics for each
variogram

Mode! Nugget  Sill  Range (km) R? SSR
Exponential 0.001 0.348 31.8 0.247 0.0914
Spherical 0.001 0.343 21.6 0.237 0.0926
Gaussian 0.001 0.343 49.20 0.237 0.0926

Table 4. Variogram parameters of EC data and statistics for each

variogram

Model Nugget  Sill Range (km) R? SSR
Exponential 10 29270 357 0.10 1.665<10°
Spherical 10 28460 18.8 0.09 1.677x10°
Gaussian 10 28470 44.7 0.09 1.675X10°

Table 5. Variogram parameters of TDS data and statistics for each
variogram

Model Nugget Sill Range(km) R’ SSR
Exponential 10 12560 18.0 0.042 2.454Xx10°
Spherical 10 12490 14.0 0.039  2.454x10}
Gaussian 10 12500 345 0.040  2.460% 108

Table 6. Selected variogram models of groundwater quality data

Data Model Nugget Sill Range (km)
pH exponential 0.001 0.348 31.80
EC exponential 10.0 29270 35.70
TDS exponential 10.0 12560 18.0
e
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