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ABSTRACT

Most soil heavy metal contamination was due to the polluted irrigation water at
agriculture area. Therefore, the investigated data of soil heavy metal contamination
sometimes shows the many extremely investigated values or extremely spatial variation
over small investigated site. This study selects the highest variation heavy metal from
soil heavy metal data in the north of Chunhua county in Taiwan. The spatial distribution
of this heavy metal is simulated by using the conditional simulation, and estimated by

using ordinary kriging. In case study, the results show that Zn has the highest variation

in soil heavy metal data in the study area. The simulated results are much more match

the spatial heterogeneity of Zn than the estimated results. These simulated and estimated

results are also shown in geographic information systems.
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Extreme value, GIS.
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HERE 72~75 £ » §iTB R £ B RE R
ERZAEMAREAHEENENRRS
i 116 BEERALELIE - DL 1600 ANEHE AE X4
~ER—BAmE ASE) - CA(3R) ~ Cr(#k)
Cu(3H) ~ Hg(GK) ~ Ni(§8) ~ Pb(§1) 82 Zn($$)% /\ &
EEOSREY - BB 76~79 £HHFTEFE
HEBSEEEM 30 EAE - |{LL 100 3 25 &

ER BRI  ETEES P EERE -
MIEHAEE SR SR EWHIE - ETHM >/
RERE - ZEME N ELBOSRINE (T
BRI+ 199DFT 7R o

AR ER RSV TRERER S
BB A B E LA S+ 30 B
FLERE - U B SRR aED (5
Z MRS - FETTEREF IS - 5
S RS I AR LM AE 2
B Bl R PSR RS 0 1
M5 N A 350 (EHREEE S £ 3
TEBY SRR SRR (TR
B 1991) e AHRHMAE RN\ EE & B TR
FREIT - B EES B EA S5
2R o

®1 EENBIRESBESSEEANIFREBHAE
(BBAI  mg/kg)
=33

P 1 2 3 4 5
As Topsoil<4 | 49 10-60 | >60

Subsoil<4 | 4-15 | 16-60 | >60

Cd <0.05 ]0.05-0.39] 0.4-10 | >10
Cr <0.1 0.1-10 | 11-16 | >16
Cu <1 1-11 12-20 1 21-100 |>100
Hg <0.1  ]0.1-0.39 | 0.4-20 | >20
Ni <2 2-10 | 11-100 {>100
Pb <1 1-15 | 16-120 |>120
Zn <15| 1.6-10 11-25 | 26-80 | >80

2t AS 2 Hg A% % + £ A 0.INHCL bk ¥

2 N\BERBEREARULKE S
25 AR &M (mg/kg) | & KB (mglkg) | T3 {8 (mg/ke) #E & £ (mglkg)
AS 350 5.2 746.0 13.068 39.441
Cd 350 0.1 7.4 0.669 0.620
Cr 350 0.6 76.7 8.255 11.816
Cu 350 9.9 615.0 47.507 62.263
Hg 350 0.1 3.3 0.573 0.393
Ni 350 42 476.0 38.397 38.039
Pb 350 8.1 44,0 14.696 4.456
Zn 350 11.0 1095.0 80.697 111.640
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| 100.01 - 1500
RE mg/kg

1000 Meters
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150m » #ERER Zn BlEE 2 HERA BREE
K H 204158 = AR A » RSS(Model
Reduced Sum of Squares)& /s + W% 3 Frx »
HEACHANE RERSEGEERIFE
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i Zn Y B REBHERMOEK 4R - ERE
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£33 InBREHIT

LB (RAHA| ME |BER ,
#A | gk |mgkg?| mem | B | T
18 [ 5350 | 8540 | 482 |1.14x10%| 0.351
#4% | 6690 | 7170 | 1500 [1.03x10%| 0.415
&4 | 6790 | 6170 | 1270 |1.04x10%| 0.405

K4 BELInEREDON

ERA | S (Wce |l yean| | T
#X | @A | e | @

EEE 4 0.484 0.680 694.0 0.05288| 0.894
W 0.59 0.54 1833.0 ]0.05762| 0.884
& 0.66 0.46 1506.0 [0.07545] 0.848

B AE AR . e - BiEm g
i 4> RIS 0.484 + 0.68 £ 694m o

(Z) sikseat

AL S RE DG 2 REEN . 8
HRFRIE Y 1292 $i(34 x38):Z Zn 1T R & it
SRR B PRS- HLAT S BB R
SMARRT BANS S AR » 45 REUR R S H1BH
FHERBIENER 2 TIME - MY
5 S B B HE A I W R A S B
B P EEGE B W E R i 5 Rk
()B(TL) R CLORY RE S AR S A Sl FB PR B (2
F RSB R B E G ARG R 8
BUOVNRERBREIENERRERAE - &

B B ME BT B RS/ ME - (6
B KB BT & JI R R o RS AR
LR B R A (B (786.0(mg/kg)) » Bl % e 53
BB H (/U )N781.54(mgke))

( 1 )(779.40(mg/kg)) ~ (& )(775.10(mg/kg)) -

( — )752.55(mg/kg)) ~ (= )(865.47(mg/kg)) -

(+ )(909.85(mg/kg)) ~ (= Y(1175.74(mg/kg)) ~

(I9)(1428.41(mg/kg)) » 7= FH £ K 5 7 F| & {5 3
(287.92(mglkg)) o LI B2 5 RIGHD - — LT F)
BB ES R NP IS E - B8R
HREDTC - MR R AT E R Zn BRS
BEBE -

BLAE R AT & EIR B HE ~ — 2 M & (55
1B B2 A5 458 B /Y % RE % 25 [l (Normal P-P Plot)
23 HAESRE - @ 2B EEEr % EsAaE
P I 2-3 Bt SR R R P A i (i e — A8 5 )
EHEME ZEFHER T TR EAE s S
B2 B—Mm A& EAE 2 EEHER B e A
BB BB —RRHSERES
flEHEE B E R A - Rt » FHECA I R FE kg
BERE MR SERAER P B ER AR
I 2 R B 2 R S A S A s L o

(Z) ERERB
ENUEACLSS SR I e P U
B\ (R BEAE B AR L - MR A RIR B R L E B
SELE - o R EAE RO E S R e
WiE 4 BN - ERBERERBENENEERCER
#RE - HE/ N FRELag) 5 119.4m 2 {8

&S5 RM#HETE

F34E R®oME b %i‘?i—%tz T M P

(mg/kg) | (mg/kg) | (mg/kg) (mg/kg) (mg/kg)
ik 80.697 11.00 | 1095.00 12463.405 47.180 29.250 4.582
A& 79.554 19.93 327.13 2696.932 65.740 3.269 1.750
B3 (—) 78.108 8.22 768.66 9883.386 43273 15.623 3419
BE) 87.986 3.58 | 3795.40 22504.129 48.000 291.813 12.926
HEE) 83.113 413 | 5754.60 35615.623 46.020 634.345 21.755
HEAE (29) 102.960 3.99 | 2702.81 27570.908 49.000 58.543 5.757
HHR(E) 82.197 8.50 989.87 11144.131 48.000 18.695 3.724
BEGR) 77311 1.27 865.47 10321.810 41.410 15.957 3.499
B (k) 78.491 0.28 | 1116.01 12762.762 41.000 22.502 4203
) 74.190 071 | 142841 9979.634 41.000 37.602 4.656
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3 Zn BEECEEKZEEP-P Plon(a) R
(=) ORE(D) (C)ﬁ%ﬁ?ﬁ.(i) S (DBEHR(ED)
EER) . DBEBRCV | (@BRF(T) (B
BV

s H /N E(Lag)128.374m Bk /N E
M PE(Lag)286.969m 7 8 {43 715 0.6367 &
0.8131 > BEHZ)IFTHREE Zn ERYF B ER SR
s HiR/ANF I TE(Lag)128.374m 2 RE B
0.6703 + /N3 FE (Lag)286.969m 2 & £
0.8286 » BEF(TATHE Zn IR EFE R F HE(LE 5 2
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7 (Dimensionless)

0 500 1000 1500 2000 2500 3000
Lag (m)

RIE - K/ NFHMBE(Lag)128.374m L HERS
0.6523 » /N IE(Lag)286.969m 2 sl {8 5
0.8348 » HBHE(N)Z Zn BEHHA H e L B 2
v BB/ R P (Lag)128.374m 2 I fE S
0.6656 » R/ IR FE (Lag)286.969m 2 I E &
0.8228 » HEF(LIEEEFT T Zn EE (L E RS
RE - HE/NT R ELag)128.374m HR/NF
¥R #H (Lag)286.969m 2 [ {53 A1 5 0.7821
0.6053 » {EHEE(/VFTS Zn AR F B(CE B2
R - Hi/NPERHELag)128.374m ZRER
0.5862 » R/NP I FRE(Lag)286.969m Z FAME R
0.7716 o BLiE SR BN {6 (4 PE R AR R BLREREIR
H/NEIBI BRI R o

RERLCERZZEE HBLEZTSE -
GEREERERMNEEFEEREN T BILE
Bt RIE % o BLEER ATEBGAMET AR R
HE#  B—REA &N F RS TmER
B REZMBEH > Ti— MR SERE Zn {4
EHE R R BB E B 2 R E B 1R &% JE (Hole
Effect) » SR—M R & Hitz Zn ERHE I H
BHESAEZ/NES -

(M) E€BRESHK

AW I T E AR K (Arcview 3.0a) RIR
Zn 2 EREAME - wHSEFTEEREZ Zn
W 2R3 o IR A 350 (HE BRI #ER
& In GBS OMPHRERN P - LA
(BE - L ETHEEERTHRER) 10

B 1R BERTHIM - 5z » Haw
ZE [ % 2 (Spatial Variability)# A o 11 5 #1] 4 1 82
BAREHEREANEZ Zn SESHWE 5-6 Fr
o [ S@E Zn 2 EHE S o E Sb)R4]
—REMEET S Zn GBS HRETH EL RS
Zn SRZ/NEB RN HHET E%E
(Smooth Effect) e F I, » 5FI & k5> Zn &5
fiilE e BR H Zn & B Ay Z0R 8 B R T 5 5
HifEHE o L&t Zn & BN HISERE
Zn g EESE - DHERS Zn S 2HEME - 1
5(by e AL > WG EMGZBESHE - 7]
RS RE R/ - K BEREH EE
B RBEERAGFGHE L IEET -

6 BRI E TS Zn 2R 9 A
BAWAE - BEEEERH Zn 82Ty
EJE o WERIES 2 F L~ P E S (E R - 58
7~ PP R R AIRIRE)Zn ERES &
100(mg/kg) LA -1 Zn & BEF 22(mg/kg)Z 5
DEHEEES MR Zn 585  SHERE
REEFE AR 2 S BB S R B L — 2R
fi i 8 B o PRIIL - 1R ST BB AR IR A kP A 2
0 Zn & B2 ZZM oM HEREE T Zo WER S
BEMB RS MEATH SN - BB AXIE
Bk g 2 Zn SEEEEEE - EEE
HEE ] R RR I Zn & B0 R T E M (Uncertainty)
AU BT LR o EREEH -

EofbEEmEtEESEAESN
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