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Concentrations of Soil Heavy Metals and Their Spatial Distribution in the

Surrounding Area of Fenhe Reservoir

LI Jin—changl 2,3 ,ZHANG Hong4 , SHI Wei®

(1. State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing 100875, China;
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Abstract: Based on the concentrations of heavy metals from 95 topsoil samples, the spatial distribution characteristics and sources of
the heavy metals in soil of the surrounding area of Fenhe Reservoir were analyzed with a method combining multivariate statistics and
geo-statistics. The results showed that the average concentrations of the Cr, Cu, Ni, Pb, and Zn in soil of study area were 38. 45,
19.09, 24.02, 11.98 and 55.01 mg-kg™', respectively, and all were lower than the first class standard of the national soil
environment and the background values of soil in Shanxi Province. For all heavy metals, there were some samples with concentrations
higher than the background values of soil in Shanxi Province, especially for Pb, Cr, and Cu, exceeding by 28% , 14% , and 13% ,
respectively. The results of correlation analysis and factor analysis showed that the sources of the excess of these heavy metals could be
divided into three categories, Cu, Ni and Zn as one class, Cr and Pb as the other two classes. Spatial structure analysis showed the
excess of Cu, Ni, and Zn came mainly from daily life and production activities, and the excess of Cr and Pb came mainly from
agricultural activities and transportation.

Key words:soil; heavy metal; spatial distribution; geo-statistical analysis; Fenhe Reservoir
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Distribution of sampling sites for investigation of soil heavy metal contamination in the surrounding of Fenhe Reservoir
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*1 ARRLIEELEESHITHHT(n=95)
Table 1  Statistical analysis of heavy metals in the soils of study area
o RITE PRE B R R BB BAE e
/mg-kg /mg-kg /mg-kg
Cr 38.45 29.52 0.77 4. 60 176. 82 7.31
Cu 19.09 3.92 0.21 12. 14 31.44 0.31
Ni 24.02 4.02 0.17 16. 89 40.57 4.63
Ph 11.98 4.77 0. 40 1.70 23.72 -0.44
7n 55.01 10. 11 0.18 15.26 89. 40 4.09
_ \ PEERIE L R Bt
Ly T G sptigen PR ERTRR e R
Cr 2.34 WHEUE A 55.3 14 90
Cu 0. 64 ES 22.9 13 35
Ni 1.49 WHEUE A 29.9 4 40
Pb 0.34 ES 14.7 28 35
Zn -0.06 IEA 63.5 8 100

®2 HREIBELEIEMEXREY)
Table 2 Correlation coefficients among heavy metal contents

in soils of study area

Cr Cu Ni Pb Zn
Cr 1
Cu 0.10 1
Ni -0.10 0.62"" 1
Pb 0. 06 0.25" 0.18 1
Zn -0.22" 0.35"" 0.45" " 0.32** 1

1) # * FR P<0.0l; * %5 P<0.05 (n=95)

Xt4Erh Cr 5 Zn 2B EAAC, A, B Cr 5
Cu, Ni, Pb & Ni 5 Pb MHOCHEARBI AN, HEITR
Z AR B EAE, Hf Ni 5 Cu, Zn Z ] HAHSCE
FHE, Ph HHE IR Z M R BT
AR — LR, WP IX 3 Cr 5 Pb 1Y B
HASHETEARPZmMEZE, JLHE Cr.
2.3 HEELSEITCRNET T

PR3 BT 2 8 22 A S A o 87 Ak Ry 35

=N
DA

ib)

Tk, ATRRAN e e R MR T
FEX F 4 5 FhE 4RI YR A E, Wik, FF
SFTASTEI R 7 B T 4% B 4 A T E AR
MR 225 it i s (R 3) , B
FEIX I 5 R E AR IT R (5 A8 ) AT HET 3 4
R (CHEREE ;. 2. 137 +1.079 +0. 888 =4. 104 7%
) M 82% Hafi 8., BIXFHT 3 AR Tk e
FEABENS S WL 5 i 4 R B i B 1Y K R B
TE TR FE B v, Ph 7E 3 AN R 1 rp i 48 i 22
BN, Gl HEERA S, 2B R (£ 4).
H— W I TR N 42. 736% , Fi RPN T
ARAEICR Cu, Ni Ml Zn WA A B0 I IE 480007
(£ 4). HTF Cu Ml Zn EZSRIFEFIRERIGES M
TS, PSR — 32 By P fg S B T B AE U H
DX 38 1o A7 4 95 48 RO SR B 5 e 00, B
WA TTRCR R 21.571% , 1E Pb IS & AR E
ZRAT, 7 0.949, i Pb AR IEH 5 Tl fzg @A

®3 HMRRIFECETRAENETIR

Table 3 Factor analysis of heavy metal concentrations in the soil of study area

s BIIR AR AL PR AEfE
FHIEAR TR/ % RBTHRE/ % FRHIEAR TR/ % RBTHRE /%
1 2.137 42.736 42.736 2.137 42.736 42.736
2 1.079 21. 571 64.307 1.079 21.571 64.307
3 0. 888 17.766 82.073 0. 888 17.766 82.073
4 0.542 10. 847 92.919
5 0.354 7.081 100. 000
x4 PREIFECRESEETINHIER
Table 4 Component matrix for factor analysis of heavy metal concentrations in the soils of study area
P B B T4k TG 5 BTk
F1 F2 F3 F1 F2 F3
Cr -0.189 0.922 -0.148 0. 009 0. 056 0.951
Cu 0.784 0. 209 -0.363 0. 874 0.134 0.087
Ni 0. 821 -0.010 -0.373 0. 889 0.079 -0.128
Pb 0.504 0. 367 0.726 0. 085 0.949 0. 086
Zn 0.747 -0.223 0.263 0. 509 0.474 -0.439
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Table 5 Semi-variation models for heavy metals in soils of study area

pay Z> —

o omame  vawa gl MOETE weess RS
Cr TR AR Y 0.3707 0.494 0 75 -0.704 6 1.035
Cu BRRAR AL 12.2750 17. 626 2 70 0.0787 1.002
Ni TR A 0.0200 0.0340 59 0.0140 1.039
Pb TR EE I 20.970 0 23.8383 88 0.044 3 1.045
Zn TR HE AL 114.760 0 193.2100 59 -0.004 4 1.054

1) SR ARSI AR . PR IEHEGE T 0, AR r AR BN SR 223 T 1
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Fig. 2 Distribution of the concentrations of soil heavy metals in the surrounding of Fenhe Reservoir
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