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Distribution and Environment Quality Evaluation of Heavy Metals in Soil in Shunyi of Beijing , China
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Abstract : Concentration of 7 heavy metals in 412 topsoil samples collected from Shunyi district of Beijing were determined, and the data
were analyzed for the soil environment quality assessment by the single factor index and the Nemerow index. The results showed that average
concentration of As, Cd, Cr, Hg, Cu, Pb and Zn were 7.85 mg-kg™, 0.136 mg-kg™, 61.47 mg-kg™, 0.073 mg kg™, 22.43 mg-kg™, 20.38 mg-

kg™ and 69.75 mg kg™, respectively. Average concentration of As, Cd, Cr, Cu and Zn exceeded background value of Beijing area. At the
same time, all heavy metals concentration were modestly below soil environmental quality standard class I . A Shapiro-Wilk test was em—
ployed for the distribution test of soil heavy metals. It was found that Cr concentrations were in normal distribution. Relationship between soil
heavy metal concentrations were analyzed. Cd, Cr, Cu and Pb were significantly correlated with As. The soil environment quality was assessed
by single factor pollution index and Nemerow indices of heavy metals. The order of single factor index was Zn, Cr, Cd, Cu, Pb, As, Hg in de—

creasing. Average Nemerow index of soil was 0.745. This value was reached to the Il grade standard of soil environmental quality assessment
classification. The Nemerow indices of soil in vegetable field, fruit field, bare land, woodland, tree nursery, greenhouse and irrigable land
were 0.809, 0.765, 0.720, 0.669, 0.781, 0.786 and 0.729, respectively. Most of the soil environment quality was at safe level and the pollution
of heavy metal for some areas was at the alert level.
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Figure 1 Distribution of samples sites on study area
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Table 1 Classification standards of soil environmental quality
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A\ p>3 HEEE YRR G
1.4 #iE0E

F A B M G2 1 4 BT oR A SPSS 18.0 Fl Excel
2003 #E4T, IEIREE R B S H S AR B K IR E T
ArcGIS 9.2 52,

2 HBREHZM

21 ARRTIFELE S HIFE

MR X+ EESRBEARSRS R NE 2 T
e FERFW, TEEFAT As Cd.Cr.Hg.Cu.Pb F
Zn % B 8 4 Bk 7.85.0.136.61.47.0.073.
22.43.20.38 mg-kg™ F1 69.75 mg -kg™,As . Cd.Cr.Cu
M Zn F BFHERE TR ARERE, HF
AILE S BN TFHEIARE LA E—Rbr
. &X AR T ERS  SELRTRTEBH
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Table 2 Descriptive statistics parameters of soil heavy metals in Shunyi(n=412)

i H As Cd Cr Hg Cu Pb Zn
T3 {E/mg kg™ 7.85 0.136 61.47 0.073 22.43 20.38 69.75
95% B {5 X [Al/mg kg™ 7.64~8.06  0.130~0.142  60.57~6237 0.068~0.077 21.82-23.04 19.88~20.89  68.15~71.36
JEEHE X 35 5l /mg - kg™ 7.81 0.119 29.80 0.080 18.70 24.60 57.50
+ IS — AR /mg kg 15 0.20 90 0.15 35 35 100
R SRR — AR L i)/ %0 0.73 10.19 0.24 5.58 3.64 0.24 3.88
PR /mg kg™ 2.13 0.061 9.32 0.049 6.31 5.20 16.57
EZH 0.27 0.449 0.15 0.674 0.28 0.26 0.24
B/MH/mg kg™ 3.37 0.015 32.86 0.004 11.80 10.33 20.02
BK(E/mg kg 17.34 0.469 94.67 0.490 72.48 37.48 136.68
U 1111 2.000 0.144 3.033 2477 0.183 0.644
R E 2.309 6.360 0.123 19.061 12.323 -0.479 2.309
S-W I P18 0 0 0.056 0 0 0.002 0
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K5, 7E 0.05 F10.01 B E MK, Birf AR & ] B2 R i
AR REAUNF 3 fin. As 55 Cd.Cr.Cu.Pb Z[A]FF7E
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A5 YRR 4 i, MIRGE SRR, R IX 135
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Table 3 Pearson correlation coefficients of soil heavy metals(n=412)

As Cd Cr Hg Cu Pb Zn
As 1
Cd  0.256** 1
Cr  0.169** 0.137** 1
Hg 0.017 0.149** -0.015 1
Cu  0.200%* 0.290** 0.027 0.150%** 1
Pb  0.200%* 0.033 0.037 0.075 0.134%** 1
Zn 0.052 0.125* 0.150** 0.039 0.467** 0.085 1

1 *%0.01 KA B E M (DUR ) %0.05 KA B EHECUR)
BOR BB RIS YK T G 0.24%, Fi IR B Ty5 Jug
o 1 BoKF Hel, P57 X+ 3T 4R iR BN
HEFF K : Cd>Hg>Zn>Cu>As>Cr>Pb; 4T T Rk F b
B i & BMEHERR 8 - As>Hg>Pb>Cu>Cd>Zn>Cr, A
B LA T AR B IR ERAERT IR IR
R X TIEARE NS LRE 15 R 80ER] T 0.745,
BB T BEASE RE TN P i L GOk (Y8
TR "R ) o 412 1 T IBRE T S LR G5 Yt Bt
F I UK o5 SRS B 43.45%, 0T T 4%
K 51.70%, 4bF MFIK-#3Z 2042 15 YL /Y
5 4.85%,

WA 1 3 4 JB N B 25 B 15 Jeda i, SR R
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%, TEECGETSYREEN, TIER RS, X
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EREIS N IR Ngmllg, Hb IRmlgt
BhEES, MR HIEETRM EREN, FRX L
AR TR EA —ERENREE Y (AR RRRE
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2.3 AIREARE L ithF) A2 T IEIRIE REITMN
W XA L s R 27 + 3 v 4 B 748

R4 IRXLRESBRBEETFEESNETEH(1=412)

Table 4 Single factor index and Nemerow index of heavy metals in soil of study area(n=412)

5 FAT R HIE ()
As Cd Cr Hg Cu Pb Zn
R 0.524 0.662 0.683 0.468 0.636 0.582 0.694 0.745
AREM 0.275 0.374 0.151 0.549 0251 0.254 0.225 0.181
S 0224~1234 0.077-1.672 0365~1.029 0.024~1400 0337-1577 0295~1.008 0.200~1.183  0478~1.337
FRFEEE 1 9077 66.27 55.10 81.56 7621 77.43 55.83 43.45
ERIHU% 8.50 2354 44.66 12.86 20.15 2233 4029 5170

I 0.73 10.19 0.24 5.58 3.64 0.24 3.88 4.85
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Figure 2 Distribution of soil environment quality grades of study area

RS AEIHFALRBIRESR AR FEHENEFTER
Table 5 Single factor index and Nemerow index of heavy metals of different land use types

— BT () PSSR

As Hg Cu Zn Pb Cr Cd )

Fii(n=41)  EHH 0.494 0.591 0.721 0.778 0.558 0.702 0.754 0.809
A5 AR 0.277 0.410 0.255 0.233 0.253 0.159 0.398 0.207

BE(n=61)  FiE 0.529 0.419 0.682 0.730 0.596 0.708 0.618 0.765
AR EH 0.266 0.618 0.335 0.222 0.233 0.157 0.355 0.165

eHi(n=13)  FIE 0.554 0.540 0.625 0.659 0.565 0.694 0.642 0.720
AR 0.142 0.509 0.313 0.169 0.367 0.132 0.258 0.161

i (n=17)  FHE 0.459 0.391 0.606 0.647 0.567 0.645 0.543 0.669
A5 AR 0.212 0.411 0.294 0.243 0.193 0.157 0.347 0.161

Hl(n=30)  SFIE 0.567 0.565 0.660 0.681 0.595 0.671 0.667 0.781
AR 0.360 0.366 0.205 0.251 0.250 0.144 0.464 0.197

gl (n=13) M 0.432 0.476 0.729 0.739 0.677 0.692 0.677 0.786
AR 0.224 0.515 0.301 0.236 0.243 0.160 0.412 0.196
KBEH(n=237) FIE 0.530 0.449 0.604 0.675 0.578 0.676 0.665 0.729
A5 AR 0.268 0.584 0.190 0.212 0.257 0.148 0.360 0.172
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