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ABSTRACT

For the purpose of finding out the distributions of groundwater uses, the effect of facilities on the parameter and the
correlations among measurements, various statistical analysis were carried out with the data of groundwater quality
measurements from January to December in 2002. (1) The rates of groundwater for drinking water were 10.5% in
Yangcheon-Gu, 10.2% in Kangdong-Gu, and 9.9% in Eunpyung-Gu. The rates of other uses of groundwater were shown
to be 58.1%(786 wells) for civil defense emergency, 22.1%(299 wells) for contamination-concerning, 9.8%(133 wells) for
water quality monitoring, consisting of 90% of all groundwater. (2) The 52.6% of groundwater for drinking were
demonstrated to be appropriate while 91.9% for other uses-domestic, industrial, agricultural uses- were shown to be
proper. (3) For drinking water, the maximum values of colar, turbidity, NH3-N, F, and Fe were 766.9degree, 69.16NTU,
860.0 mg/l, 5.6 mg/l and 49.87 mg/l respectively. (4) Comparision of skewness and kurtosis for Seoul groundwater, pH
was found to be 0.022 and -0.524, but the T.colony, color, turbidity, NH;-N, NOs-N, Fe and Mn respectively turned out to
be 11.641 and 174.324, 8.501 and 80.260, 5.675 and 32.821, 19.507 and 380.994, 3.323 and 17.436, 10.544 and 134.093
and 5.979 and 39.124. (5) In cases of drinking water wells for emergency, the results of statistical analysis showed that
building year of the wells, depth and pumping rate didn't affect on whether it was proper for that use or not. It were shown
that there were linear correlations between depth and NO3-N(-0.171) and F(0.332) while the correlation coefficients were
0.381 and -0.169 between the building year of well and depth and pumping rate respectively.
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Table 1. The description statistics according to the use purpose in drinking groundwater (mg/1)

ftem Statistics Test No. Maximum Minimum Mean Variance
T. Coliforms 382 15000 0 216910 55029.154
Color 382 766.9 0 11.216 4248.903
Turbidity 382 69.16 0 2.138 84.350
NH;-N 382 860.0 0 2.457 1937.728
NOs-N 382 484 0 5.009 33.205
pH 382 2.8 59 72 0.275
Chloride ion 382 250 1 38.280 918.088
KMnO* 382 37.0 0 1.434 8.541
T. Hardness 382 777 2 138.520 6462.266
SO;f 382 206 0 30.840 908.381
E. Residual 382 1204 5 276.880 22859.789
Fluoride ion 382 5.6 0 0.212 0.233
Fe 382 49.870 0 0.507 11.249
Mn 382 4.826 0 0.129 0.305
Zn 382 14.350 0 0.120 0.607
TCE 382 0.003 0 7.853E-6 2.356E-8
Al 382 1.300 0 4.264E-2 1.979E-2
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Fig. 7. The correlation of the facility status, result and item in
the emergency groundwater.
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Table 2. The correlation coefficients of the well foundations and test items in the drinking groundwater

Foundation D(erfl’;h P(':/‘;l)p Result Tcolony Color Turbidity NH;N NO;-N pH Chloride KMnO,
. Pearson 1
Foundation
p-value .
Pearson  0.381** 1
Depth(m)
p-value 0.00
Pearson -.169* -227%* 1
Pump(t/d)
p-value 0.011 001
Pearson -048 032 oon 1
Result -
p-value A71 637 .868
Pearson -068  -021 044 256** 1
T.colony
p-value 336 768 538 .000
Pearson -082  -025 011 .165% 002 1
Color
p-value 276 738 879 025 982
Tutb Pearson -061  -.006 005 .183* -001 .983%** 1
p-value 421 932 944 013 991  .000
NH,-N Pearson -122 -065 019 107 006 .820%* TJ10%* l
p-value 084 360 784 122 932 000 000
NOLN Pearson -054  -171% 058 264%* 254%  -082 -082 -.074 1
p-value 446 016 418 000 000 278 275 293
oH Pearson 060 15 -033 111 -046 134 42 078 -.136 I
p-value 434 128 663 133 534 .071 .056 296 .070
Chloride Pearson -060  -.115 -035 .180* A52%  -008 -016 022 544%¢ (022 1
p-value 432 128 641 015 .000 917 .827 767 000 772
KMnO, Pearson -081  -082 034 182%* 203* 093 073 116 -040 117 -013 1
p-value 249 246 628 008 003 209 324 093 567 115 860
TH. Pearson -.044 008 006 261%* .153* 062 .061 071 .409%* 313*%*  621*%* 065
p-value 562 967 942 .000 039 403 All 336 .000 .000 000 385
s0; Pearson -005 -047 -033 051 -014 -022 -022  -009 112 081 .348** -036
p-value 943 542 665 494 855 769 773 902 136 275 000 629
RS. Pearson -.154* -099  -.008 .279** 247* 030 024 051 512%% [159%  768%* 154*
p-value .028 159 914 000 000 682 743 461 000 .032 000 025
F Pearson -009 .332%  -060 .006 -006  -.020 -027 007 -.115 .152* 007  -.064
p-value 908 000 427 935 937 788 J16 923 124 .040 922 391
Fe Pearson -010 030 -.028 .185* -016 .787** 872%+  315%F  -133 .162* -021 016
p-value .896 .696 g1 012 833 .000 000 000 076 029 775 831
Mo Pearson -065 01 -005  .182% 119 703k 623+ 8O3¥* 067 .173% 077 129
p-value .388 .886 947 013 .108 .000 .000 .000 370 .019 302 .082
7n Pearson 082 071 -.040 235%x* 222+ 237%* 213%% 202%% 147+ 113 217**  .130
p-value 279 353 600 .001 003 .001 004 000 049 .128 003 .080
Cu Pearson -078 -.065 A7 .100 =025  -.009 -012  -010 -035 -.041 -029 051
p-value 304 .390 Jd22 176 733 905 867 898  .640 579 696 496
Al Pearson 102 .035 013 228** 124 -.008 -001 -018 .161* .076 119 086
p-value 177 641 867  .002 094 910 989 810 .031 .309 108 247
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Table 2. Continued

TH SO, RS F- Fe Mn Zn Cu Al
TH Pearson 1
p-value
SO;° Pearson A45%* 1
p-value .000
RS, Pearson 815%* S540%* 1
p-value .000 .000
) Pearson 038 022 -.001 1
F p-value 609 773 992
Fe Pearson 064 -.024 .008 -.056 1
p-value .388 752 919 452
Mo Pearson 143 -.016 .108 155% 325%* 1
p-value 054 .828 .145 037 000
70 Pearson 305%* 140 243 013 125 228K |
p-value .000 059 .001 .857 093 002
Cu Pearson -.092 -033 -.087 -.031 -016 -018 -018 1
p-value 217 .663 242 .680 .827 812 810
Al Pearson .196** 092 121 -015 025 -032 T65%* 228 1
p-value .008 215 104 844 735 670 .000 000
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S 025 WAt BES SR Uekor ollzs ok 4 A
§ o2 FAVE oke Ao veigrr aea gue A 9w
0015; Yoldds, wzit 212 0.872, 0710, 062302 A<
0.05 vjglsiAl Jehar glon ofdw 021308 ofsh 41¥
o l%ggg ,l,,:c:_,éA%kg.,b.‘.édvgAg o gAS)xQ . AT U= Zi_‘li“’}ﬂﬁq.%f?_q()}_x\g ArE w7k
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Fig. 8. The coffelation between result effects and test items.
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4. 4

i

A1g Aol Ak A8l #3% @A ARSER |
EE AMFR BT URPES, SBEAE A8}
A QARY Rl AFARA ST ASslE g
TS THETTS e X9 A7 ALEEH
HE o] 8-RAw AIEER, 2 Eo] FAFd HIX= 3
g 2b gEzre] S dolry] 8k 20019 12
EHE 200249 129714 ZF ARTER 98] d7del
HeE T APk, WSl o HeEe
A3 E A% A oea 2

1) HEE A5k B £ 4, e, &%
AollM k2t 10.5%, 102%, 9.9%= EA Vet He
=5 AL Al WHdES, 2998AdY, 5
AzAgog 742} 7186704 58.1%, 299704 22.1%, 133
MA 9.8%Z A 90%=2 elT)

2) HeET AL 52.6%, HHFRe 474%E el
I AT 3EETFE AL 91.9% ¢ 8.1%7F AT
o2 Uit HeEF FETEEC] 2 9L 45,
T2, 58, THEOT 667, 65.0, 524, 41.7%MA &
° 2 ettt

3) Hew T AL HE dRVokdda EA H2
Tarel 2 11.216%, 2.138NTU, 2.458 mg/l, 0.212 mg/l
T} 0.507 mgNE ERd).

4) pH= A=t AE7F 00228 -0.524208] Wl o
Wb, A, B, dEUoM] A Aigds, H, Uzt

o] ZZt 11.6413 174324, 85017 80.260, 5.675%}

A

FAEA 3 A+ 63

32.821, 7} 195073 380.994, 7} 33237} 17.436, 10.544
9} 134.093, 5.979¢} 39.1242 YERiT]

5) Al HEE HAESFA AXdE, Ae 2 9k
FRe o] Hio) JFE HIRA] = Ao YERL
I WY AA Elig A=, RS 2 0381, -0.169=
el Aol Faddh B AdAse 747
-0.171, 03328 Jehgt}.
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