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Characteristics of Groundwater Quality by Elevation in Cheju Island

Yong-Doo Lee

Dept. of Environ. Eng.. Cheju National University

ABSTRACT

This study purpose to elucidate the characteristics of water quality by elevation and
groundwater samples has been studied with the samples from 150 selected groundwater
represented the watershed of groundwater wells in Cheju Island. The evaluation of the
characteristics of water quality utilized the physical and chemical property and the
statistical analysis: According to the piper diagram, groundwater in the under 50 m
region is shown Na'+K'-Cl" type, and that groundwater in the 50~100 m region is shown
Na'+K-HCO; +CO4" type. and partly Na'+K'-Cl type. In the above 100 m region belongs
to Na™+K-HCO;+C0O; type. The result of factor analysis, commonly two factors as
TDS(Total Dissolved Solid) and the contaminants extracted in the under 50m region and
above 100 m region. Three factors were obtained from the result of the factor analysis in
the 50~100 m region. Factor 1, consisting of TDS content, Factor 2, consisting of the
contaminant and the dissolution of minerals, and Factor 3. consisting of HCO;™ content.
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Fig 1. Location of groundwater sampling site of Cheju Island.
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Table 1. Physical and chemical components for groundwater samples by elevation groups in

the Cheju Isalnd

Depth | Temp. - EC | Na* | K | Ca* | Mg* {HCO;1 SO | CF ) NOy
@ | @ | ™ s mpL)| mgl)| mgL)| (mgy| (mglL| (mglL| (mel)) (mgl
Mean 590011584 7.34 1269.97) 1683 434 | 2.13 | 7.16 | 32.73| 1492 24.13| 32.15
Median 15.851 7.38 {23200, 1461 409} .76 | 592 | 29.00| 11.61 { 23.86| 33.28
50m under Std.dev. 143 1 35 |171.03[ 1059} 230 { 684 | 586 | 1485 11.20{ 1455 1490
groundwater Min. - |13.00] 658 8 | 606 203 .04 { 112112501 3681 66 | 4.13
Max. - {18901 827 { 108215661 1542} 4562 33.10) 85.00| 54.11179.73 | 63.45
No.of Samples) 45 | 45 } 45 | 45 | 45 } 45 | 45 | 45 ) 45 | 45 | 45 | 45
Mean 105.48) 1583} 7.63 21190 18.38] 403 | .71 | 522 | 30.37| 11.06] 20.24{ 21.15
Median 1550 769 |166.00| 9.62 | 325 | .44 | 371 | 26.00| 6.60 | 15.67 | 20.07
51~100m Std.dev. 147 | 39 112025/ 32.24) 346 | 84 | 448 ) 1513( 828 | 15.15] 1437
groundwater Min. 13201 681 | 82 | 509 1067 .00 | 00 | 1800} 399 61 243
Max. - 120000 872 | S89 122260 21.20) 3.62 | 22.05] 96.75] 39.99 68.95 60.22
No. of Samples; 47 47 47 47 47 471 4 47 47 47 47 47
Mean 17500] 1527 | 7.76 [118.11] 844 | 275 | 34 | 201 | 27.56( 525 | 799 | 9.79
Median 1500 ) 7.80 [105.00; 7.69 | 260 | .22 | 1.51 { 25.00| 472 | 540 | 6.02
100m above Std.dev. 123 | 38 |5205( 348 1.35{ 60 | L.79{ 1097} 196 | 6.30 | 10.90
groundwater Min. 1370{ 649 { 42 { 366 63 | 00 | 33 [ 1400] 2961 95 | .93
Max. - | 19.10) 872 | 286 | 17.55] 7.76 | 444 | 856 | 71.75] 14.06] 25.73 | 48.19
No.of Samples| 55 | 55 | 55 ) 55 | 55| 55 { 55 | 55 | S5 | 55| 55 | 55

* Temp : Temperature, EC : Electrical Conductivity, Std. dev. : Standard deviation
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Fig 2. Piper diagram showing chemical
compositions of groundwater samples

vnder S0m elevation in Cheju Istand

Fig 3. Piper diagram showing chemical

compositions of groundwater samples
from 50~100m elevation in Cheju
Island.
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Table 2. Factor matrix of compositional varia-bles for groundwater samples under 50m

elevation in Cheju Island

Variable Communality Factor loading matrix Rotated loading matrix
Fl F2 Fi F2
pH 852 961 906 943 -.892
EC 990 994 995
Na’ 986 991 993
K+ 987 992 993
Ca» 952 974 968
Mg* 992 995 995
HCO; 462 676 670
SO 988 993 994
Ct 986 992 993
NOy 790 .500 -735 448 768
Eigenvalue 7.600 1.385 7.571 1.414
% of variation 76.004 13.850 75711 14.142
Cummulative % 76.004 89.853 75.711 89.853

*Factor loadings less than 0.400 are excluded.
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Table 3. Factor matrix of compositional variab-les for groundwater samples from 50~100m

elevation in Cheju Island

Variable | Communality Factor loading matrix Rotated loading matrix
Fl1 F2 F3 F1 F2 F3
pH 309 -.409 696 -576 .680
EC 975 976 .876 439
Na* 545 434 .450 664
K- 738 197 850
Ca™ 780 643 -.468 836
Mg* 945 958 767 .590
HCO; 849 .836 917
SO/ 900 909 923
Ct 943 924 949
NOy 897 526 -.764 925
Eigenvalue 5.234 1.876 1.270 4.361 2.621 1.399
% of variation 2.343 18.763 12.704 43611 26.214 13.986
Cummulative % 52.343 71.106 83.811 43611 69.825 83.811

* Factor loadings less than 0.400 are excluded.

Table 4. Factor matrix of compositional variabl-es for groundwater samples above 100m

elevation in Cheju Island

. . Factor loading matrix Rotated loading matrix
Variable Communality = = = =
pH 506 710 470 -534
EC 976 982 633 758
Na’ .896 .889 .867
K* 816 584 689 .899
Ca* 642 597 -.535 799
Mg* 949 931 474 851
HCOy 649 603 535 .805
SO/ 604 733 709
Cr 153 All
NO; 852 730 -564 913
Eigenvalue 4832 2211 3.578 3.465
% of variation 48.316 22.111 35.779 34.647
Cummulative % 48316 70.426 35.779 70.426

* Factor loadings less than 0.400 are excluded.
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