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Abstract

Arsenic is found in the natural environment as it is used in insecticides and pesticides for protection of
rice. As part of this process, it has contaminated soil and groundwater, exposing people to its effects by touch,
breathing, and drinking. This study aimed to assess the arsenic in groundwater and analyze the spatial distribution
patterns of arsenic contamination by using spatial autocorrelation in groundwater. Groundwater data were collected
from 31 wells with global positioning system (GPS). Arsenic contamination of the groundwater analyzed by Graphite
Furnace Atomic Absorption. Spatial autocorrelation statistics were analyzed by Anselin Local Moran's | for the
patterns of distribution of arsenic contamination. In addition, groundwater of arsenic contamination was modeled
by indicator kriging method. The Results showed that 22 groundwater sources were contaminated with arsenic. The
application of spatial correlation statistics with Moran's | revealed a cluster spatial pattern with statistical significance

of arsenic in groundwater especially in the south of the study area.

Keywords: arsenic, groundwater, spatial autocorrelation
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m119297 1 Bannsansuyludleuluiiunnig

ID WinX | WAmY Anunuziin s unY mg/l
1 492392 | 1658791 | la lufimznau 0.003
2 492413 | 1658769 | la laifimznau 0.004
3 492469 | 1658792 | la laifimznau 0.009
4 492542 | 1658742 | la lufimznau 0.010
5 492533 | 1658833 | la lufimznau 0.004
6 492108 | 1658059 | lafimznaunin 0.003
7 492012 | 1657786 | la laifimznau 0.018
8 492025 | 1657825 | la lufimznau 0.004
9 491988 | 1657755 | la lifimznau 0.001
10 491969 | 1657728 | la laifimznau 0.006
11 492004 | 1657705 | l& laifinzneu nAwmsiy 0.006
12 492138 | 1658015 | la lufimznau 0.011
13 492088 | 1657937 | la laifimznau 0.017
14 492062 | 1657884 | la lufimznau 0.016
15 492016 | 1657568 | la lufimznau 0.011
16 492054 | 1657758 | la laifimznau 0.001
17 491927 | 1657636 | la laifinznau 0.014
18 492497 | 1658868 | la lufimznau 0.012
19 492467 | 1659017 | la lafimznau 0.002
20 492500 | 1659002 | la laifimznau 0.003
21 492629 | 1658917 | la lufimznau 0.003
22 492621 | 1658743 | la lufimznau 0.004
23 492335 | 1658733 | winedla Anznawdniies 0.000
24 492331 | 1658786 | winesla Anenawdniies 0.000
25 492243 | 1658791 | la Umznauaniies 0.000
26 492245 | 1658724 | la Amznewaniies 0.000
27 492210 | 1658573 | la Amznewaniies 0.000
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;119197 1 (1) Ennuasyluileuluinuinig

ID WAnX | WAmY Anunuziin snnuaIuny mg/ll
28 492226 | 1658497 | la Umznawaniies 0.000
29 492281 1658435 | la Amznauaniian 0.000
30 492322 | 1658468 | la Umznaulaniies 0.000
31 492390 | 1658728 | wiaasla Amznawdniias 0.000

Mean = 0.00518, S.D. = 0.005709

F1599 2 AuuLATIRATTaIAuMsInLuas TN uANsIY

sunuaIsuYy U Saeay
\UANNIATFIY 0.01 Haann/ans 7 22.58
TfiuANImI1511 0.01 Ha@dnFw/ans 15 48.39
Twuanguy 9 29.03
U 31 100.00
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ANNFNAUEI T NI S uaNs Y

a s o v A dly dl dll dly o’j A
HANITUATIEVAIMNANNUDLTINUNUDINDLTU L‘W@‘wmmmﬁmmmmmwgﬂmﬂ@u‘lummmﬂ NWUINNT

Janguvizaiinisnszans TnaldisAnsvavnuLLYARA (Euclidean distance) TNANNBUIWWINGL 0.2344 LaRIINT

ANANTUS TR uuilungu Taeen Z-score Winfiu 2.0380 (AN31497 3) HANTTAATITIINTTuNguuAz AU

uanngy WunedpAguuuauuanssresnaunguiiansangaitesaesdiaya wudiaumdaniiugnduns

aglnaiulneliidinisegsauiwiunguinge (HH) daumtuniadu nudnldfigduuudnngs visedgluuugu

(Random) (ﬂ’lwﬁ 3)

A15199 3 ANNENNUS I TINUNVDINDLIY (Moran’s 1)

Moran's Index: 0.2344
Expected Index: -0.0033
Variance: 0.0172
z-score: 2.0380
p-value: 0.0415

Han9lElunaraviaiiailaunsy L‘ﬁ'@@'sﬁ’ﬂwmzmmLmiﬂmuﬁqﬁyuﬁ ISTLL AR LI E TR BRI
WAEAANIIRN9 Wud’]i:mm\iﬁ%fasﬂ@émuumﬂQﬂuﬁmﬁuﬁﬁuLﬁﬁﬁu 180.23 1uA7 (Nugget= 0.114, Sill = 0.051)
z‘i’ma*umiﬁqmﬂﬂ"wm']miwxLﬂummmimﬂmﬁfaﬂm‘fﬂmm@ Tneldien cut point sz 0.01 faAngu/ans wud
daulnnjiuinnenenlfilenafiasnuBunmasmguiienluiunaiv 0.01 faaniu/ans (1n 4) dauna
mqwfaummmL%faﬁfammmiﬂixmmm"]miuﬁéﬂuﬁfau‘luﬁy’m’mmiﬁm Mean Standard error 0.003 Faii i

1n& 0 waz Root Mean Square Standard HANWINAL 0.95 (AWH 5)
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Indicator Prediction
1

0.303

0.818

0.636 *

0.545

0.455

0.364 £33
0.273

0.182 * *

0.081 ¢

o 0.23 0.45 0.69 0.52 1.15 1.38 1.61 1.84
Measured n10 2

NN 5 ANNLNTEeNe Root Mean Square Standard 0.95

AATEUNANTIAE

Prannasuylutinunanaiiv 0.01 Faaniu/ans J 7 Aunis uazatuau 15 Aukanunistuileuassans
wyust leiiiuAnnsguieeniuls (Llifiu 0.01 HadnFw/ans ) mntszniAamenssunIsAUInAaNuMIT A a1TLn
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a aa = = P - > , Ly
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. . A a A Wy oA o & WA e X a & a o
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uaznzlnuaznzFanszinnztlaaas (Suda, 2006; Berg, 2006; Shiv, 2014)
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