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Study on Spatial Characteristics of Physicochemical Components of
Spring Water in Mts. Geumjeong and Baekyang Area Using Kriging
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(2%, pH, Eh, EC, TDS, DO, ¢85, dda s 4238 A3 4349 pHE 506~838
gZe 5% 793~10221mg/l, ECE 95~270uS/cm, EhE 64.2~685.9mV, DO 457~1213mg/l, £%
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Spring waters at 60 sites and groundwaters at 6 wells in Mts. Geumjeong and Baekyang area
were investigated for measuring nine physicochemical components (temperature, pH, Eh, EC, TDS,
DO, salinity, alkalinity and discharge rate). The pll of spring waters ranges from 506 to 838,
alkalinity from 7.93 to 102.21 mg/l, electrical conductance from 9.5 to 270 BS/cm, Eh from 64.2 to
6859 mV, DO from 457 to 12.13 mg/l, and the discharge rate from 4.26 to 1822 ml/s. General
statistics was carried out to analyze statistical characteristics of those components. To compare the
components with one another, regression analyses were carried out. And the components
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of spring waters were compared to those of groundwaters. Kriging was used to estimate the spatial
variation of DO, pH, Eh, EC, alkalinity and discharge rate in the study area. The kriged isopleth
maps were made using normalized kriged values to find anomalies of the physicochemical

components and to compare anomalies of different components.
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Fig. 1. Sites of spring waters and groundwaters in the study area.
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Fig. 2. Geological map of the study area (Son et al., 1878)
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Table 1. General statistics of the physicochemical components of spring water.

Data Statis. %ﬁe %\//Ia?il(e Mean | Median SS} \?aa;gr)llge Skewness | Kurtosis
Temp. () | 1.00 13.90 7.87 820 304 9.25 -0.24 -050
In(T) 0.00 2.63 1.96 2.10 053 0.29 ~1.82 441
pH 5.06 8.33 6.49 6.56 058 0.34 0.35 245
In(pH) 1.62 2.13 1.87 1.88 0.09 0.01 -0.16 1.83
Eh (mV) 64.20 63590 | 29037 | 29285 | 6853 | 4696.29 2.66 20.12
In(Eh) 4.16 653 5.64 568 0.26 0.07 -2.70 2041
EC (uS/cm)| 950 27000 | 8945 | 8330 4449 1979.04 117 118
In(EC) 2.25 5.60 436 442 058 0.33 -1.18 290
TDS (mg/l)| 4.00 12800 | 4137 | 3830 20.83 433.90 1.25 376
In(TDS) 1.39 485 358 365 059 0.34 ~1.27 3.34
DO(mg/1) 457 12.13 765 793 1.70 2.90 0.10 -0.15
In(DO) 152 2.50 2.01 2.07 0.23 0.05 -0.42 -0.43
Alkalinity 793 10221 | 3521 31.43 17.81 317.36 1.01 1.85
In(Alkalinity)|  2.07 463 343 345 0.52 0.27 -0.24 -0.49
Di;g}lsagcg)e 426 18219 | 53.10 32.10 4557 2076.74 1.25 0.81
In(Discharge)| 145 521 361 347 0.89 0.79 -0.09 -0.50
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Table 2. General statistics of the physicochemical components of groundwater.
Statis.| Min. Max. - Std. Sample .
Data Value Value Mean Median Dev. | Variance Skewness| Kurtosis
Temp. (T) 3.20 15.70 10.37 11.40 4.29 18.44 -0.81 0.96
In(T) 1.16 275 2.23 2.43 0.57 0.32 -1.71 3.21
pH 5.69 7.39 6.73 6.81 0.63 0.40 -0.79 0.10
In(pH) 1.74 2.00 1.90 192 0.10 0.01 -0.94 0.51
Eh (mV) 171.60 311.00 232.83 230.75 51.15 2616.35 0.42 -0.42
In(Eh) 5.15 5.74 543 544 0.22 0.05 0.06 -0.84
EC (uS/cm) 25.60 252.00 109.17 78.95 79.86 6377.73 1.34 1.84
In(EC) 3.24 5.53 4.46 4.37 0.77 0.59 -0.32 0.96
TDS (mg/1) 12.00 118.00 55.17 45.00 38.14 1454.57 0.86 0.29
In(TDS) 2.48 477 3.78 3.78 0.80 0.64 -0.59 0.41
DO(mg/1) 451 10.90 7.72 6.96 2.45 5.99 0.32 -1.17
In(DO) 151 2.39 2.00 1.94 0.33 0.11 -0.22 -0.34
Alkalinity 36.00 104.95 71.80 80.55 26.60 707.45 -0.45 -1.27
In(Alkalinity) 3.58 4.65 421 4.39 0.43 0.18 -0.80 -1.30
2 Ao)g wolx @tk dEg FEE 7t o Rk 022N F9) FE Rolm FEE
0.35¢} 24524 49 & 2AY At 4 04224 &9 g RAUTh
AL HAARY ¥ RIFEC F AL L34 ECe 95~270pS/cm(E T4k 895
gl o gus AL dusy, ¢ AL 1 uS/cm, TUF 83.3uS/cm)eltt. HEE ¥l #*
wje) A2 olvdthCarr, 1995). pH R 127 FEE £ {& WA ECe AE
£ ATEERGE QEIFEEN o spn ERoe gRAFEEd e gHE 2
(Fig. 3) A 3}42] pHe 569~7.39(5 13k o A3 ECE 256~2520S/cm( A3k
6.73, T4 6.81)E Holt}l HA @ F94ge 109.2uS/cm, %3t 79.0uS/cm)olth. =9 A
S HolE el Biok AEC 89 ge . EL E o 99 @& naw,
olm, AEE 4o ;& HolA vk FIFEX fH59 TDSE 4~128mg/I(HB T3t 41.4mg/l,
WAe Hee Jed F¢ak BSmgMolth =9 AEE F o ¥
iRt Ehﬂ W= 64.2~685.9mV(H 3k e 2ok TDSE HAFEEXRUE U¢AFE
290.4mV, T3 2029mV)olth JE=9 HEE x| 77k FHE HAth A9 TDSE
= v ou #e Bolx, E3I] HEE 20122 12~118mg/I(E w3k 55.2mg/l, F %%t 45.0mg/1)°]
El Jqo]om HTEY WwES FHYE 2o, ok dEe HEE B oo 49 & B A
Eh EZx&= FYHRUE daEAFEZEA © o2 EC® TDS= A2 ZXAQ AujsaA
74t les}#al Ehel Hee 1716~ & Yetdth B AFX G5 ECS TDSE ]

311.0mvV(B T4k 232.8mV, F4a 230.8mV)oel
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Table 3. Matrix of correlation coefficients among physicochemical components.

FE A07haol A SAEAT &

Z]| Ao A=

In in In Surface
Component| In pH | In Eh | In EC |In TDS| In Sal. DO Alkalinity |Discharge |elevation
In pH 1
In Eh | 01275 | 1
In EC | 00951 |-0.0442| 1
In TDS | 0.1100 |-0.0402] 09981 | 1
In Sal. |-0.0180|-0.1369| 0.6772 | 06713 1
DO 0.4476 |-0.0707|-0.1241| -0.1068 | -0.1368 | 1
In ) 00633]-01038| 03378 | 0.3421 | 04795 |-01331 1
Alkalinity
In -0.0663 | 0.0910 | 0.0348 | 0.0323 | 0.2665 |-0.0418| 0.1356 1
Discharge
In Surface | y4a3 1 00137 |0.3210] -0.3107 | -03418 | 0.0930 | -0.1689 | -0.1353 1
elevation
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Table 4. Semivariogram parameters of the physicochemical components.

Physicochemical Model Nugget Silt Range(m) r RSS
component
In pH Exponential 0.0059 0.0149 16240 0.470 1.75E-5
In Eh Gaussian 0.0387 0.144 9390 0.901 6.30E-4
In Discharge rate Spherical 0.0750 0.8110 800 0.008 0.112
DO Gaussian 1.4280 3.5050 3550 0.881 0.605
In Alkalinity Exponential 0.03%0 0.2780 310 0.163 2.53E-3
In EC Gaussian 0.2520 15770 22230 0.864 0.0117
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