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Abstract

Environmental background is important for the local environmental management. In this study,
the groundwater in the urban area of Suzhou has been taken as research object, and the environ-
mental background of Cu has been established through the statistical and spatial methods, based
on the analyzing of Cu contents in the systematically collected water samples. The results sug-
gested that the Cu concentrations in the water were low, and all of the samples can meet the re-
quirement of the class I and II water quality. However, the coefficient of variation and the result of
normal distribution test indicated the anthropogenic influence, which was further demonstrated
by the consistent of the distributions of high Cu areas and the areas with high density of people
and transportation. Based on the box plot, the environmental background was calculated to be
1.68 - 11.9 pg/L after outlier removal, whereas it was calculated to be 0 - 22.1 pg/L with spatial
analysis (all of the data was firstly transformed by Box-Cox). The results were different because
they based on different hypothesis, the former based on the normal distribution whereas the lat-
ter did not.
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HEEREN T XEAREERLER, SO UEM TR EER T AN, ERERFEHEHCu
TREBMEME, SEBEERHNEZEIFTEMBET HIARERE. SRR, BTKPHRCwTR
HERIE, FrAERYEIIL IOKFERE. BARERREMIESS RS RRARRTEEEAN
®omi, BMCud BHIZ RS RO & BE T X 5 ARAAGE %L X i) —Fik th oy ERZ— .
ETH&ETTE, ERERFEERTE NPT REN1.68~11.9 png/L, THA 58540 K75 (3
¥ St 4T Box-Cox#% i), TERIRRMR R E)E T M KRR E R{EN0~22.1 ng/L. BRIFE—EEH,
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TR~
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1. 518

Hb R K AE VR 22 M7 # TAO J I T AR VS K I B 2K IR, A0, BT ASENIFERMAE T EAN
NG G, fEHU K HEEP X, FHoKBZ R 7 ASESN B m1]. FET I, SR KA RRIE
S A2 B TR, IR T — RAIRCR,  H 3BT XK SO . AKCSCHBERTEL 2 HUR KT
Guo R KA, KBRS T THI[2] [3] [4] [5] [6]

IREE S A ARHI 70X 355 P AF DI v X (N S Bl 5 A DO 5/ B X)) A6 272 0 3R 0 & B L RE A, 2 1
SE DX IR A2 15 2 275 Y1 R ES A7) [8]. AT X F/AKEHIN S, HEEK, BV FKIE
YUFE R W LA, R ORY S VR B H AR FTTE[9]

T T A VAL b X R Tl T, R N KT R R R FEE R m kT . FLAEE Tl
FKFEIAH T, RHZERZHRZIBK. EER, MERTEF SHITTHENARRE, Tk
AR P KRR SRR, bl 8 3 A b T /K SR IR i 5 R F il R SRR 22, 1) 2 1 3R T D R R R
N RBEAR R RE[10] [11] [12].

BT R K M TR R (BB, ARHIE T LA M T3 X E R AN FE X B, 75 R GURFE
WA Cu stz EEMEEAL b, R FECEG TR 23 8] F ARG AT 726 AT 7 20 b, DASREUH & 5 1 23 1)
OIATRFE, FERE AT FUE, MR ATE MM T3 X8 Z R 7K BEUR OR G RIR] B B it T SRR KR o

2. MMEHE
2.1. MRXEN

N TR B AC KT, AT 3T SR R o ABARVLIRAR N T3 A0 LD ASTer e 7, DU BT g AT, 2R
HEVT IR, AR IR IR AR I X 5] A Bl A R, SO R ARG AL Ee . i A R
TR 2R WA Ve IRIAE, KARSORE L, B VUL AR T BB . XA AR R
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K 857 2K, PR 14.4 FHECLE o Fa M T ¥ ok AR P Al 7 2R 6 K DL IR S R A 3, R
B ESIE. SHETHDKCLIREH N KON T . IER B R KBS T8 MR I A, — &
FIBTFAF AN, IR K BRIR A S KA B 1 T SRR S 7 TS T — R SIAI R [11] [12].

2.2. KSR

AIRIERAETRZ N KBE S 62 A, R T3 6 (3 2 MR 7K BORE XE FEAR R (R AEIRIX Bl
FE T3 b 22 3R (), e RIE T A IR ” B . BT FEdh 2R B ZE IR I IE(<30 m), #f
st EAR A UL P 1o B SRR IR S FH KON 5256 S T e /9 2.0 L 2R S Fvh bk =k, 2% )5 i KR
P I AE RIS R IR pH < 2 DABT IR S I, et BARaE, 1SRG b7 Ab2E,
I GPS L EMIUIAHIAFDIRBL(E AP E . AiE Tl SZEARAE B [13]). Fr A ke s £ I Tt AT
HhE(0.22 pm fiR), B2 E R Cu oz & & M T IO IEACHAT IR, I ARrEdEAT b
R ] (S B B2 -5 VR B2 AR OC R 480 0.99 A B IIHTE 22 B0k K B R TARHARB 78 O idhAT

2.3. BURSTE

S R O BE AT Ge it 0, R B Mystat 12 SR ROE . SB/ME . PIEME . bRz, A
SRR ES ST p B2, #TIRIH Surfer 11 23] Cu o5& 5 1073 18] 4015 B (B M 46 5% FH B 4%
A J71E), HF5FIH Geoda 1.8.3 SR 2% (8] F AH I /3 B 25 AR EE o 18] F AH DG A0 B 720 F

B, G Cu o 2 & B I AR IEZS 20 A 0 2% 8] B2 72 A 5 ), 004 135 1T Box-cox 3% 4 (Minitab 14).
ST R FE 2 400 I PR BOHE S ST ST A, i i R 38 S 3 2 [ [ AH DG HEAT A0 AT, AT 3R A5 I 8 A JR 2 ) 2R

] 1
B
V5 R
ﬁﬁfﬁ o o
o Kbt N V 7/ // / N t

Figure 1. Sample locations
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BRI S ARHEZSE[7] [8], B GHH AR E M . LR mOBRBCA ST SHERE f I IEZS
I A (B IS BOE S AT . XETAWRM S, AEEFENFHLOEAATTHE: 1) 2 THASERERNG
LA AT, M Mystat 12 2] Cu Joi 5 R ATZEL, BBk K T AL & LIRS () BT H
B FEREM), Ra TP AR HE R 2, BT SRE VR E Y TIME 22 x iR ZE. 2)
TR A AT, H A R S B T HARARRE S A B AR . Bk, REAF IR R E
A it A28 RE 22 1) A SR 0 A P AR S 3 PR o (N e s (RMIGS IR (KR RERI), VA TR T
AR R 22, PAEE T SRAE VI E Y. TIIME 22 x FrrEfRZE.

3. &ER5vHe
3.1. SEIFE

IRAE TR R KK B IAR . A AR e S M St N OK =R B AR, EAR(GB/T 14848-93)#R4E Cu
TR AR ER D N R R ARG EA D IR S RN T 1125(<0.05 mg/L), &EH T4
o AR TR O AKOK IR e T AT (<1.0 ma/L), 38 FH T AR A 43 ool Fi /K (R ER S AT 48 A 3
JK)HI IV (<15 mg/L) LA ANEAR ATV 26(>1.5 mg/L) . MASUCBIEFT 45 R A, 1 M I 7 2 3 T K HY)
Cu JLHE &8N 3.15~37.1 pg/L (P19 8.59 pg/L) (£ 1). SEIrMEL, FraReMBEs] 10 1 K FE bR,
{E2, IR BEULIITE M I X R E - R K i Cu TG R AR SZ B AN S g 2

ERBRHER T, 5 RE(CV)IEE H T is E & E LB 22BN NEmELE: 2 CV<
0.20 i, Tom NONFEMRAG; AR, 4 CV >0.80 I, Fom A NFME ™ E[14] [15]. 1E N TR JEH R K
W Cu & CV fH 5 0.708, B (A4 R A2 AR K, RBLATREAEAE B AN . 14, Cu JeR S
BIIES /AL pE <0.01, SR RRET IEA At (p > 0.05), UL AT REAEE N AsEm[7] [8].
B 7E BEAT S RO IS, e OV EARAR >0.2, p {1l <0.05, [AIRETEIA AT BEAEAE N SN .

3.2. BB TRHHE

A Surfer 2l {1 M T ZH T K Cu R & &AL 2. IR A fd M IR IX =
HuTR K Cu TR & i e 0 DX AR v T T X o 2R B i P = Ak o 22 55 141 1 SR RURNS EE AT BA
RIL, g MR R/ T K Cu Jea i B B AR P KRk POt S il il X o AR R iR AR
PRI, T JUAN DX el HA AR K H A AR B AR e BT TR ], FREEH ) Cu e &R R 1ok E
TRERAT @E AR, — A EZEFRITHE R B TRERHAUES, 5 Pby Zn S50 R4
A5 GEIR[13], A SR R Cu XKt AT g 5 58l A K
3.3. FEBHEXSTH

AW FER Y Ry FR A3 1) AR SSBEAT o #5018 Moran”| 35550 73 25[16], A HIRE v AR 70 g g A> Kk
—RARERIRE, TRBENRE . BT ELEAHT T P ROV SRR, TS OCAT DAl o
i - s AR - AR AR - AR - ARPOAS SR, 2 R ALIE AN it 5 R T i TR R A SR AR
o Bl - R SR RS H RO R R S B AR S oK B - (R & AR A RE i HLL A
Table 1. Descriptive statistics of the Cu concentrations (ug/L)

F 1 CutREEZITER(ug/l)

JUR Fean BME - ON | BRI iz REFS 1 p1E
Cu 62 3.5 37.1 8.59 6.08 0.708 <0.01
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Figure 2. Spatial distribution of Cu concentrations (ug/L)
2. Cu TEZBZE S HHFE(ng/L)

RE S B ARG WK - A - AR S L, T AR S AME HAR R R i g A 2C[17] [18] [19] [20].
FEBAT B B AR T 2 0, 9 1 BT LR D & S AR B () s (I 22 o 2 18] 4 A = A2 5, FIA Minitab 14
WHEHEIEAT T Box-Cox #4fe. = [a] F AR /b LA 3.

Mo BT 45 KT, 52 ANMRE S AR RS FE S R A - s AV - ARSI i 2 AN 3 A,
PRI AR - AR - R IR 2 BA 2 A1 3 AN BRI A - TSR IR 3 T o TR X3
AR, FTRARRZ A “IIX” , Ik - (RERBMFEM S “30X 7 AHARIE, (K - MR EREAL T X4, 1X
R B, %X AT AE AR BB A A NS [17] [18] [19] [20]. &N EE, %X IAEAE — FT S RS HI 254
Y, WRESMAE . AN, XFE - RAERTE, A 2 M T KR - KR - R X 2 E, S
AN T HT T B EX, X L R S T RS B R R o

3.4. MEERENTRL

K4k Cu RS EMHEER, NEFRILIEE, Cu tRASE LRIHXEXMRE, Wik, A
LI RE Cu JCRTEARSZ NN 2 IES il R HELE ST LURIL, X Cu o&RIME,
A 6 MR FEM, HEEKT 13 po/L (B 5). ERBRBEEIXAFEM )G, S HMLE, o lif—2 5]
Fri— R (>12 pg/l). Sa B4R 55 M, FFFEHHCPIME N 6.80 pg/l, Rtz 4N 2.06 pg/L
(#2). ik, FABESH R RE RE N 1.68~11.9 pg/L. LA ARRHE, Frafafh s 7 M7
TET5 g%,

X () B AE G A B R T, v B SR TR B I 52 ANFE S R 3T TR, P E4E Y 9.00 pg/L,
PR 53 8 6.53 pg/l (K 2). DRIk, I =F 18] | AR SR 70 07k S i 1 5efE 8 0~22.1 pg/l (/T 0
¥ 0 THE) . DAMCOARRHE, FraRes a4 MR,

3.5. ML 58
HNT X, BATIEH BRI HEZE . A R BT IR[21] A K QQ B[22)HE4T T 40 #r. SEHRFE, AR
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Figure 3. Results of spatial autocorrelation analysis
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Figure 4. Density plot of Cu concentrations (ug/L)
4.Cu TR EEEEE (ng/L)

HEZETHE 1) Cu Ju 3 5 A 4 3.10~9.70 pg/L, 1 43 A7 B 007 1 HR 1K Cu 7 3 1 5fE 4 3.00~11.3 pg/L.
MM QQ (14 6) FokE, XN Cu L& &8N 11.6 pg/L IR 5, BRI AT LUK A B 1S 508 V8 FK HER
SE AN 3.15~11.6 pg/L.

MELEJURA R AR RIS R KRG, BTt B SRS S E R AEX A . M-S 80x — XAl E
FFR G LE R A, BRSOk (EIEFAL R QQ FRIAIECARAEZ . 4341 R A7 1) sk iy 5t
AR ES A, XUV ETE R S ERFENRE 2T, 25087 7 720 58 8 Sl r 3k
FRAFRFAE (B 25 (] FAH G o TEEN XA [F B8R, G SR B8 1 8 1200 RS P A8 & IR A
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Figure 5. Box plot of Cu concentrations (ug/L)
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Figure 6. QQ plot of Cu concentrations (ug/L)
[E 6. Cu TZEE QQ El(ug/L)
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Table 2. Descriptive statistics of the Cu after outlier removal (ug/L)
=2 BIRREERER Cu iR ERH (L)

TR LR w/ME >IN e PriEE A R p fH
cut 55 3.15 11.6 6.80 2.06 0.303 >0.15
cu? 52 3.15 37.1 9.00 6.53 0.726 <0.01

TE: 12 53 BRGNS 8] 15 AR 2% 20 5 B B e 8l

WU, AT L R SO G 0 (B R A SRR MR T3, 0k AR v 2 AU 22 49 A5 [ 77 1 [21]
[22]). R4 SR TR0 0 A LA AT 2, DUV T LA F38 15 ) 24 1) 490 T 110 742
4, &5ig

£ R G TRE IR AT M TR X % 2 R /KR B Cu T B S B L ht b, TP 7 O Se it 40 5
6] AR G AHT, 3RA3 T 0 R AR

1) FrAEH T AKRE R0 Cu TE S B3 E] 1. 1 KR ARAE, (H 25028 5 R BRS04 p
(B T KRB AR 2 B T AR
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2) Cu LR & M A A MRHER Y, BA S Cu tsm &R X EEAE P Kl RGuh S
LI, X5 XN N K H A B %

3) FIFHAHZ B MM Cu By 1.68~11.9 pg/L, 1F 22 18] @ AH 540 Wit B 01 A
0~22.1 pg/L. ZRAFEZESR, SHMBKEAR.
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