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Abstract

Korea Groundwater Quality Monitoring Network is a database of annual groundwater quality survey results to prevent
groundwater pollution. We estimated contamination index (CI) values for each type of land use, and analyzed temporal trends
of pollutant concentration data in the Groundwater Quality Monitoring Network from 2001 to 2009. Among the pollutants
considered in the database, the concentrations of nitrate and chloride were higher than their standards. In the case of nitrate,
recreation parks, golf courses and general waste dumping regions showed increasing trends according to linear regression
analysis, whereas industrial complexes and residential regions of urgan and recreation parks showed increasing trends in the
chloride concentration data. According to multiple variable linear regression analysis, EC, pH and topography were major
factors influencing CI values. These results suggest that groundwater with a high CI value and increasing trend is vulnerable
for potential contamination, which requires more careful groundwater pollution control.
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ARTFE 2 % A8 4 39 &5, €8s+ 5
o 299 &2 FFHA o} AT ARFE FEL
goll AFs, 257 B2 ¢S IFH] o 2F
< 7HAZ Qo old wtE Astee AEF FHY &5
35 & RE¥ F J& dAsdoy FAE U3
22 5% Aotk A ol & e &5 FFL=
A3 A5 o] &3F BAA dhF Aol AR FHstn
ATHEIAIZS AEF, 1996). EF A A AAF2E o
77 H3 Je 71FESE Qd FEALEH FALEF
o g @Al F7tst Atk 2007 d X Intergovernmental
Panel on Climate Change(IPCC) B0 ¢std FF oA
FALLE Aty BEF QLA g Doy e B2
33l ATHIPCC, 2007). 7]F¥ st 9 AT & W3t
Z5F9 e Aty 9, 7% 9 FEAsd I3
2 S vA A, FFHLE EXolE H EXHEY, &
HEE & AAEF 2 FAEE Fd FE WA
(Brouyere et al., 2004). °]E| & 71§} g FF |9
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oz AgewF, 5% 2 S E, LHFEAE 4 F
9 A7 7HA AAFA 8018 g3 Asky F£Ao] A&
Aoz JFT QUth HZ 5o FUA g ALY
29 BA ddo] FYEHIA Yoy FES FUee A
F9] ML o] &e vlastd & o Ay BETH} FE
At =¥ A mud dF22 HFHI JUHFAE
3, 2000).

dHo] Aty BE 9 Hoo B #AE 71 &9
A7 F7EdAE F7HA APF g Ass-E #F s
I Atk AseE RESL BE5] Y8 vFodAe F
MR o2 Aste AP TS A5ty @ Jlen,
LEHAAGNY LAAFAG = =R HAFE 2UH
g A2 E 883t AA9EF 9 59EF o= A%
29 W3l 7ted 2 LEER AYdE, LE9 2449
& motsta lth(Brouyere et al, 2004). FlFAE =
TH st #3533 LS 59 Aste 2 9FE A
€ AAE g FAG @S FYA A, LEIAE B
otaty] A% A A8 9 A AY AF T g8t
ATHUS EPA, 2001). ZF29] AL A5t S85E 9
o BA, &Y, ELES AT dido] Azt 224 ol o]
Z1(US EPA, 2001), of4AES] AL A&HQ Asts =
UHP & 53l Asts AGH AEE AFs Ao =§
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Astey $AE P & A2 CHEEZY olFH
d2g 93 A2 &3t Yh(Williams and Monica,
2007).

U Asty £2E3FTL A7 A FAEEH
A3l FAE F71Foz gt @ std Asey £34E&
BRI, 3 P& A% 71x A5 &3P A%
EFog Asey A18ZANTHFEL9Y 33) 2 A
F9 FARA Fo] B 7 AIR(FASEY 4A 2
T2 294" 33 AgY FH A 2AA £FH
I At FEEZFGAE e NAFH f9& 1S
A MF3FAE gty Adeedd e AAE
71 9% FHAEs #2353 EH F A9 WY L9¥9e
2RE Ass LAY FATGE FEHLE e
AR #2533 7] Atk

o] F AYAdsF FAZFFL 20109 A AFHo=
2898AG 181ALSY dHAY 1241042 F 2,02270
ARANA £F=HL Yo LEFHAHL Astsy LYol
JAHE AYE AF AR5, Z AFY EAE FH
g 71F22 13719 2949 f¥oz ERsta JATHEA
B, 2009). At FASFGLS sk A28 2AE
AN G, it AER SAZE@PH, YA, AE2F,
AN L, 9a0) € SZRAER 157 ECGIEE,
v, AlQh £2, #7119, dE, |, 6713F, EYSER
93(TCE), HEHZZ2EA(PCE), L1,1-EZSZ29
gK(1,1,1-TCE), WA, EFd, Jgdd, a4 i &
g FPsta Aok

Asty FAEZFLE o8 FUY APATAME &
3 A99 £32 54 BHEAZ 5, 2007)F# Asts 4
o} $£Ad 9§ Jul FAENO|E Y, 2009) L LAFHF
A H71E 9% EXEEE CI7lY 2 HWEDRASTIC 71¥
g ol &% HLY nFo] ATHATHATE, 2008). 3t
A Aste A5G dHoHE &8 Ay 72
A Foyusg A FEEFLY 2E9: 9 99
FFE vAE o3EF AR dF A7 FHFo=
oA RE3 Aot

Asty $A9 Foldst 2 I AFFAE B4 9
AME AR A} GG B4 7)go] dashy, 2 A
TFAME 71 AR AsS £2E5FF dolHE &85t
EA3 71Pez FE At AR A £249 93
29 Foust 2 LAEE HFozA Ay FASH
2o 8848 BYsaA Ak 4 A9 LEEEE
giotsly] 98l Aske FREY A EXolE FS
H - EASE R A 3 33 AFY ZdAA 29
EE guts) 98 Asts £2539A4 338 +2F
B2Eg o]£3t9 CI(Contamination Index)E A4+s .
A" Clol FE AL ARAE FotRY] A5t o &
5 3342 23EE(pH, EC, COD)F E¥S £33
AHELGEY, EGFADHE ol &3t dFIAEAES A
st

2. A

21, |5t SESFY oiolg MY

2 AFdAE #FF EFASFFRALHQ SGIS
(http://sgis.nier.gokn)l X FMste NGRS F2EFG
dolHE ALEagT. dutd ez Asse AFH AL
of o AFEHA wWste] TZFSth(Fetter, 2003). AT
SGISAIAE & 23)(24 4-59, 34 9~109) F7F o=
Asty $2E& FFSHER ol Jted Holg FI &
A7E A 71E APAFANE &4, F4 dHOHE o
£39 A FRLES HIEAT AT ARG
(Passarella et al., 2002). W&t £ AFA & dHolH g
5o] golgta At ALY A &8 F Y ¥
At FA4 dlolHE A& AxY LA G Hl3
LAET} FL 24 AG AXNE AgF #25PT
% 7810 AP F 2001 d=FH 20093 =744 F2E
olEl7} 91X, Y BAFAM FFE 28U/ AP LS A3
How(Table 1), A5t AFH gFS 7] A3l
A 2 FA=Z FEIE ZFE F 505879 HoHE
B dFo) AHgsAT. #3539 B A4AHA 2
EXNLE W73 59 A7 2ASE 3FAHE A5
d #F3 7] W7o, & dFAAE AFY A ©
OJHE R FAAHANA #FE AP E HFL=
217 3 A th(Fig. 1).

ey T g b A
Fig. 1. Locations of highly possible groundwater pollutions.
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Table 1. The numbers of groundwater quality sampling points and data for each land use type

Land use type” Number of point Number of data

S : Agricultural region using agricultural water 12 216
N : Farm production complex 3 54
O : River and nearby region 18 324
F : Industrial complex 71 1278
P : General waste dumping region 26 468
I : Specification waste dumping region 162
K : Metallic mine region 162
B : Human waste treatment facility and nearby region 12 216
J : Public health investigation region 3 54
U : Recreation parks 17 306
G : Golf course and nearby region 16 288
C : Residential region of urban 75 1350
T : Storage tank and nearby region 10 180

Total 281 5058

1) Land use classification of location of groundwater quality monitoring network (Korea Ministry of Environment, 2009)

9, 7|14 ae 71€7|(Fo)E Jerdh

dolgle] 713 A 71€71% FRAFE 27 AA
H2AFHE AR T (E gl 5, 2000), L8] AF
3 SSE(Sum of Squares of Error)e] 43H+E 7]&7)9%
49 e =&tk

Zt EA, FAY AxE Folwst= IALEAY 717
o] ol 0% & Foldsyl 913, 03 ol yehy
W Foldsie 718719 V|9 2o Folwste] WFe
71€719 F34 A ZFAHFAE7IEF, 2007). 3H
PP e Ar]d i FRE AFsHA RGE=R
EPdse F5EF AP BAE 4FE F A= F
A2 AFAFRHE AHgsiRen, Ag4e R
Astd BAFez {9t #a=He ZFAFTE 05
ol ALY J1E&7E o8t LEERY Fo|us
£ ERISFAHZ LA, 1996).

2.3. Cl(Contamination index) =44

CII¥L Adsry 4 B FAVEE 25+
2AJAAY kg A 299 FEE el 299
7} 71*§o]thBackman et al., 1998). o] T}d $3A F=2
o disl &3 B/t 7Msse ERAY RSk AR
A AENoE 9L FHE F e FHo] At

Cr=Y,¢; ?)
i=1
CA«L

Cp=1 3)

n = 29EZY F HAF

i =zt eHEZ

Ci =7 29E24 g3 AL L9894 F
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Cni & ABSE Ca T HlA AN 3N CiE & 532
FEEZ A 25 @54 =4 JF 7—*1%2 *ﬂ% Aq
9 LEFAFE HE F Stk E AFNANE &€ EE
& F3sa NOs-N ¥ Cr'Y CwE ZF8A NO»-Ne
AQF WE =2 ¢3F 2 mgL (BFE 5, 2002), CI
9 = 3T S Fd5y] A8 eYEHE IS
F2337 FARASEZRY A" dAZ 1721mgL (R
T, 2008)S ol &t £ ATlAE Cld ¥E EXA
ol8¥ A& E43V wH Z+ AAY A3 FAEE
9 93 FFFE AR
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dEAARAe F4Us T A 0¥ SYRFE T
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X ZZte] SYPHESE] U Y] Jtedith 2
Tl e GFIAALAE S8 dF ZFe dstg §9
AR F940] gled RFAA AAAA Fad
Haghg HAdgse gANYE S AR SATHRAEE,
2002). 23 29AFY CIgel 9FL U= AAE
Yotry] g5t FFE FHFTED pH(FLOI2EE),
ECRZIAEE), CODEEHY dagTd3d)d 51839
= E Y B A 28 (http://asis.rda.gokr)ol A FRJF ETF
IR EFEY, EFEAE ol&st9 gFIAENE 4
AlstAth EGELEL v5 5FAWE ol &std Eef-HAk
FE 59 vl il 238 FAAE, ALE, YE,
nAHE GE, AYE, MARAGER FEIALH, EYF
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Table 2. Statistics of groundwater quality data for each land use type

Land NO;-N pH Ccr EC CoD
use Statistics (mg/L) (mg/L) (uS/cm) (mg/L)
Spring Autumn Spring Autumn Spring Autumn Spring Autumn Spring Autumn

Minimum 0.1 0.0 53 6.0 0.1 12 6.5 6.6 0.1 0.2
S Maximum 60.4 63.6 8.2 8.1 251.0 211.0 986.0 1270.0 44 2.8
Average 8.7 8.2 7.0 7.1 40.1 43.8 324.8 319.8 13 1.0
Minimum 0.1 0.1 6.5 6.6 2.1 24 90.0 100.0 0.1 0.1
N Maximum 17.8 17.5 8.2 8.3 26.1 26.0 725.0 699.0 13 0.6
Average 5.3 5.7 74 7.3 12.1 14.5 194.6 190.8 0.4 0.3
Minimum 0.1 0.1 5.8 5.5 1.5 1.1 34.7 37.2 0.2 0.1
0 Maximum 733 64.8 8.6 8.5 205.2 188.8 1410.0 1360.0 5.6 35
Average 59 6.1 7.1 7.1 433 42.9 450.2 460.5 1.1 1.1
Minimum 0.0 0.0 58 58 0.1 0.8 34 1.0 0.1 0.1
F Maximum 39.4 39.9 8.5 8.4 893.7 558.5 2100.0 2300.0 4.7 4.7
Average 44 4.0 7.0 7.0 39.2 40.2 359.2 362.6 1.0 1.0
Minimum 0.2 0.1 59 5.9 0.2 1.2 2.0 6.2 0.1 0.1
P Maximum 19.8 19.1 8.2 8.5 134.9 120.3 881.0 1400.0 24 54
Average 5.2 54 7.1 7.0 26.4 29.2 309.1 318.5 0.8 0.8
Minimum 0.1 0.1 6.0 6.0 0.9 1.0 44 4.3 0.1 0.3
I Maximum 15.6 23.7 8.4 8.4 54.7 110.6 776.0 530.0 238 3.0
Average 4.1 3.5 7.1 7.1 16.3 19.7 270.0 238.0 1.1 1.0
Minimum 0.1 0.2 6.1 6.1 0.7 1.5 30.0 12.4 0.2 0.1
K Maximum 28.7 18.8 8.7 8.7 193.6 55.2 817.0 739.0 3.6 1.9
Average 4.5 43 72 7.1 17.0 14.7 248.5 2444 1.0 0.8
Minimum 0.1 0.1 5.3 5.0 1.1 1.3 80.0 18.0 0.2 0.1
B Maximum 67.4 26.9 8.3 8.4 361.3 392.0 1200.0 1048.0 53 15
Average 5.6 5.7 6.8 6.8 40.8 54.8 368.5 380.2 1.2 1.2
Minimum 0.1 0.0 6.0 5.6 1.5 4.2 68.0 50.0 0.3 0.2
J Maximum 414 16.1 8.4 8.0 47.6 48.0 492.0 468.0 3.1 1.8
Average 6.6 53 6.9 6.8 15.9 17.9 233.7 288.4 1.1 1.0
Minimum 0.1 0.0 59 59 0.9 0.4 31.0 13.0 0.1 0.1
U Maximum 31.0 8.4 85 8.7 106.0 152.7 705.0 787.0 3.0 5.1
Average 3.2 2.3 7.2 72 16.3 17.8 187.7 201.0 0.8 0.9
Minimum 0.0 0.2 59 5.6 0.2 1.7 6.0 5.7 0.1 0.1
G Maximum 18.4 34.0 8.2 8.5 83.4 44.4 711.0 593.0 24 2.1
Average 34 3.7 7.0 6.9 17.5 15.6 207.3 216.3 0.8 0.8
Minimum 0.0 0.0 58 5.7 0.1 1.1 7.0 7.0 0.1 0.1
C Maximum 27.0 25.9 9.7 8.5 1338.3 818.0 3850.0 2544.0 9.5 8.8
Average 4.1 4.2 7.1 7.1 48.5 49.4 4422 4474 12 1.1
Minimum 0.0 0.1 49 5.6 13 0.9 72.0 24.5 0.1 0.2
T Maximum 13.0 9.0 8.4 8.3 2174 132.2 995.0 980.0 4.7 2.5
Average 2.6 2.7 7.1 7.1 26.6 24.4 3123 306.9 1.0 1.0

AEHEe FA323TE F 93l 29E AXS= v
9l NOs-N (2R L), CI(d40]2) E COD (8eHy 4t
2877 AFEZFTEQ pH(FL2EE), EC(A7A
EX)9 HolHE o] &stdtt 1 o9 EFRFAEZL
=g, Hl&, Al 2, #719, HE, |, 6713F, EFE
2 20| YU (TCE), HESZ 22 A(PCE), 1,1,1-EBE=2
2¥(1,1,1-TCE), WA, 24, g4, a4dde F+
E gFRo BHAEE Y AT $RLEEHE 43
1ol AR ol FF E4 oA A +37
g $AREY EXolgd 2FdEAY 4L dHosy] 9

N

s 2 $A93Y A2t AUG 2 F2ee 394
TTable 2). Table 3& EXc| o] BE Ass 47128

zhate Aded §29 A% 2 HEL BolFH Yok

32 XI5t 3 2K BM

2 ATANE A4S $454% HoHE o83
Qomz AGEHd 9% edne Tae B
7 ogede SHe Exdg¥z AvEd, FIRL
NO-NS| A$ S(REEALLTAEANNA, T 9 BS O(=
AFARDAN 72 EA JEtes, Azke NO,N9

Journal of Korean Society on Water Quality, Vol. 27, No. 1, 2011



124 ghAlg} - R

A - ES

Table 3. The numbers of components over the Groundwater Quality Standards”

Component ; . Ratio (%)”
Land use ’ NG pH ¢ cob gl (by lamg u)se)
S 65 1 1 0 67 31.02
N 14 0 0 . 0 14 25.93
o 40 3 0 0 43 13.27
F 129 5 24 0 158 12.36
P 46 2 0 0 48 10.26
I 11 0 0 0 11 6.79
K 25 2 0 0 27 16.67
B 24 5 i 1 37 17.13
J 11 1 0 0 12 22.22
U 6 2 0 0 8 261
G 17 3 0 0 20 6.94
C 119 21 25 7 172 12.74
T 1 2 0 0 3 1.67
Sum 508 47 57 8 620 12.26
Ratio (%)” 10.04 0.93 113 0.16 1226
(by chemical component)

" Groundwater Quality Standards - NO3-N: <10(mg/L), pH: 5.8~8.5, CI: <250(mg/L), COD: <6(mg/L)

? Ratio of the samples exceeded standards by land use type
9 Ratio of the samples exceeded standards by chemical component

S 0(2E$FAAG)A, CI'Y B C(EAIFAA
AolA Hl L FEE HQtKTable 2). pHS CODY
ASE F£2IEA 58~8.59 9, 6 mgLE XI5} v
&) YA YeUAE, CEAFAADNAN i 52 5
A& BT ECe LAEHFTEL oA At W o]
e g% gst IFL womz HFAHQL 2F ¥l
AR &go| 755ttt ECY BF O(LEF2 AR Y),
F(ZEA9Y), BERAZAZAYG) 2 C(EAIFAAR)
A 1000 S/em ©139] ©]FgS Eoli doH, o] AHE
& NO»-N ¥ Cre x3u|go] Jojgoz 2 Aol

EXo| g @ME A FAVE 2T F£IEE AFE
BH NO»-NY 2389] 10.04%2 7Hg Eten, Cr' 9
27| &2 1.13%, pHY Z=HH) &L 093%, CODY %7
H &2 0.16%°] tHTable 3).

NO;N$ CI' & dEH A o AXEAEH 2
A7 719 Ro7|E AT NO»-N9 ZA$, gutzez
A2AFE 50| AS}FE FIHEA 243, €2 5 4

s-3#dAF S AXNEA APHY sH4EF, g s
2 Z3EF 5Y O 29990 st FUksHA @t
Cl & Q43FESY LA=Z5H AP 59|, sl 9
o AE, M35, v 2 B0 9% 3UME Bt
Ay FANE 2HAFY EAEE EW FITA
NI CEAIFAAY) 2 BEEAHZAZA D)2 NO:-N,
Cl & B33 LH4E2Y 7 23 84 EoH, S
ALY EFAEAYG)S NOs-N9 2FH] &L Ht,
FEEADF CEAFAAY) LS F2 =AgE A9
2 v EFE 2AFETH QASFE gF F
Foz2 2 FEE Uesis 2oz #udr. B(EkA
PARNZAG)2 9 /71EZ IFE dEdo] Ry
g o e ALt E5Y 49 FEFINEA gFL
2 AAEE NO»-N¢, Ex2 wWjd=E g8E2 Q3 Cro
FAVNE 279 F 2999 E € & ATHHE 2%, 2008).
ol EXoLF LEEZ Alolg JFFAE HAFIL
ATk NO;-N& CI'e £4-F4 J2EIPS B 477

Mean=4.55
Std.Dev=5.922
N=2,397

Frequency

Frequency

2000 4000 8000 8000

(a) NO3;-N(mg/L) - Spring

Fig. 2. Histogram of NOs-N data. (a) spring, (b) Autumn

$ABN ZSEASSX| MH27A H135, 2011

Mean=4.41
Std.Dev=5.252
N=2,388

80.00

2000 1000
(b) NO;3-N (mg/L) - Autumn
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Mean=37.90
Std.Dev=60.474
N=2,520

Frequency

26600 50000 75000 100000 125000

(a) Cl-(mg/L) - Spring
Fig. 3. Histogram of CI data. (a) spring, (b) Autumn

99 AFE MBS gt FFEEE o)FA ZEde
AL & T ATHFig. 2, Fig. 3).

3.3, A|ZHY F0|H3Ele| SHEN

NO;-N¢ Z¢ tFE£9 AYo] NO;-No| gj& = 9
T FolE Hola A gou, FA UHEA 2 F9)
# GEEZ A9), FA9+< UHEA 2 29 pgut
H71E @A) A P2 2 F7HFolE Eo|ln
SITHTable 4). ol B2 F5UTZ A% 27 € ¢
2 F9A49 297 PN Role AN ESY 4
IF 2 HIEY AET FEE AT NO»-NY F7H50]
£ Hole Zolgd #odt OoLPLHFAA)Y F$
o2 Agd vs JAFez 2 FaFo|E Hola 3
o 4o APHZL YLS & F Uk UHEA 2 F
), C(EAFAAY)Y B 3710l i Fo|7t &4
Uetuds &53E ¢3e Bola it

Cre 49 3% FE2ASH C(=AFAAY) 9 U
(F€EA 2 29N BF 2.8%, 4.2%, 5.9% F7H50
£ Uehga gloy, A9 B 1%, 14.7%, 11.8%= &
Al Hls) FF g & F7H50lE KBl ATKTable 5).
gty oz giol2 HNIEY EAZ AR} wE
A G2 A& Asked £FH7) diel, LI A=
AstroAe @il F7t e ABE + UHA
248 5, 2000).

Table 4. Trends of NO;-N data

Mean=38.55
Std.Dev=56.52
N=2,529
e
[ ¢
3
g
uw 0
o odc @ e@e  e@c oo

(b) Cl-(mg/L) - Autumn

GaA olsh 2 Aol U@ AU BN Belv} B
238, Aedz 4099 WASE Yz QJoms,
Y B¢ 498 £ gt AW SALEYLFAE
Ad) 9 BEEANZAZA )T 2o] 5730 ROl
gomn 9QEA Eob A4FA ool =3W Ro=
FUHE Ade UF 99 FEe A AR 2o
g Aolg #wdn.

34. CIE 0|88 AN 29X+ H7}

E AFdNE F L¥9EAZ #dHE NO-N& Cre
EEE o8 EFFHQA Ay LAAFE HUts] s
o] CI(Contamination index)7]'q§& FL34ct ol& Y3l
ol & 7tsd AT FFFE ARZFHY CIgke A
38tk CIE B3l & Asts 338 AP Y NO;-N%
Crez Qg F73A LE9EE A & Aok CIol o
& 295 ¥ 2F AFIE Frks] A 71E Fhol
g a3lt). Edet and Offiong (2002)9] AFAAE CI7} 02
o ZE Bee A9F LFd 9% gFo] ¥, Cvt
0-3%0 A¢E FUHEEY LY, C/l 38T & B9 ¥2
Aste 2gd AFFG AFSHL Utk EJ Dragon
(2007)8] AFAE, CI7F 7014891 BSoE ofF A% &
gel gt AT vt Atk B AFA EXolE&E
HE AL CIEe 2d BEE A9 0xtg £ e 4
B gler, 53] S(REEPEFTAEAR)F B(EEA

Spring Autumn
Land use | Number of Ratio of Ratio of Ratio of Ratio of
type point Number of upward trend Namber iof downward trend Numbe: fof. upward trend Number of downward trend
sample data %) sample data %) sample data %) sample data %)
0 18 None None 3 16.7 1 5.6 3 16.7
F 71 None None 2 2.8 2 2.8 None None
P 26 None None 2 1.1 3 11.5 2 7.1
B 12 None None 1 83 1 83 None None
U 17 2 11.8 5 294 3 17.6 4 235
G 16 2 12.5 2 12.5 None None 4 25.0
C 75 4 53 3 4.0 3 4.0 4 53
T 10 1 10.0 None None None None 1 10.0
Total 281 9 3.20 18 6.41 13 4.63 18 6.41
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Table 5. Trends of CI' data

Spring Autumn
Fandl e Numb'er of Number of Raiti of Number of Ritio) of Number of Ratio ot Number of R0 ok
type point sample data upward trend sample data downward trend sample il upward trend sanple) s downward trend
(%) (%) (%) (%)
S 12 1 83 1 8.3 1 83 2 16.7
N 3 None None None None 2 66.7 None None
0 18 None None None None 2 11.1 3 16.7
F 71 2 2.8 3 42 5 7.0 1 14
P 26 None None None None 2 1.7 None None
I 9 None None 1 11.1 None None 1 11.1
K 9 None None 1 11.1 None None 1 11.1
B 12 None None 1 8.3 1 8.3 None None
U 17 1 59 None None 2 11.8 None None
G 16 None None 1 6.3 None None None None
C 75 3 4.0 3 4.0 11 14.7 5 6.7
T 10 None None None None 2 20.0 None None
Total 281 7 249 11 3.91 28 9.96 13 4.63

Table 6. The results of CI (Contamination Index)

NOs-N cr

Land (Cxi= 3 mg/L) (Cxi= 1721 mg/L) cl
e Cai Cs Cai Cs
S 8.06 3.03 40.52 135 | 438
N 543 171 1289 | -025 | 146
0 571 1.86 4249 147 | 332
F 3.89 0.94 45.00 1.61 2.56
P 5.15 1.57 27.49 060 | 217
I 3.40 0.70 19.22 0.2 | 082
K 432 1.16 1599 | -007 | 1.09
B 539 1.70 4734 1.75 3.45
J 5.63 1.81 1629 | -005 | 176
U 261 030 1646 | -004 | 026
G 3.42 0.71 1627 | 005 | 065
C 3.86 0.93 51.00 196 | 289
7 2.63 032 25.52 0.48 0.80

AFAZAG), O(LEFHFAAG)ANA 30189 2 24
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EFH e FHEF Faeq FHFAAA THH:

NOyNel 9% B¥HQ JFo= BRHATHTable 6). T
A Crl £ Add 4@ 239 @B SYARE
setetr] 98 A48 BUHPo] BasT,

Table 7. The result of multiple regression analysis

35. =8| EYN

9E3AEN 23 439 2389 $323A5Ad). R)
£ F 46%9 HAEEEL Holn, {§oE(p-value)> EF
0.0002.2 SAFo2 {95t Table 7). TANY P 9
3 3A 2] IYE WA EC, pH € EFBAY #
g E(p-value)2 0.05°13F FELZ FIFE FAY
At dFFHAYE Frtshe JAAR] VIFE EF 19 774
< #&E Ueild 9528489 9ol EASA g A
o2 #dd e ol &stq SPEFY J|AdEE FU}
& A3}, EC, pH, EYFALY €22 CIo g dgdo)
2 A& ¢ 7 AMLeH, o] F ECe Cld F9 J@Pe
YRl et AN 2@AFA CI7F $7H] %2t
Asty F ORAEIAE FVERY] dEolE #gdth
pH7} CI# &9 BAE Role olfe AN AH(nitrifi-
cation)ol Al BAE = Lol 3 ANY AL &I}
£ AstodAe pHZF #AE7] HEo ALY 5,
2008). =¥ CIdl &g "AE= EGEAE 9 438
AE ez Qo ol JAP/EFS I/HIA ARY
29EZo] EH/HA AU A FIFFE F7HA
LEERY Aste AFE LolsHA FTHFAYD 5, 2004).
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Z57] W&o Az JFa7 /M F2 2o,
W2 EFFAL 18%0134E We AEREFo| 21 we
A ARLEEZC] A AFE 7teAol Yolx7] d&
oltt. ALY AL )% £t

Input variables Model summary
Name Coefficient t p VIF Adj. R F p
Constant 21.102 6.465 0.000
pH -3.177 -6.960 0.000 1.021
0.463 81.512 0.000
EC 0.008 13.079 0.000 1.097
Topography (T) 0.180 2.071 0.039 1.098
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