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Spacial Variation and Eco-Environmental Risk of Heavy Metals in Soil Surrounding

Guanting Reservoir
WANG Tie-yu, LUO Wei, LU Yong-long, SHI Ya-juan, WANG Xiao-long

(Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 10085, China)

Abstract: Topsoil samples around the Guanting Reservoir ranging from 2 ~ 10km were measured for heavy metals concentrations. GIS and
geostatistical techniques were applied to analyze the special variation and eco-environmental risk of heavy metals. The results show that Cd is
the major contamination in this area, 3.4 fold higher than the national background level, with a mean of 0.68 mg/kg and a standard deviation
of 0.17. The area in which Cd concentration is higher than the second level of national standard accounts for about 40% of the whole study
area. Spacial variation of heavy metals Cexcept Ni) mainly is induced by the stochastic factors-mostly anthropogenic activities, e.g. fertilizer
application, cultivation and planting modes; etc. The spatial pattern of heavy metals approximately declines in the W-N and N-S direction,
with the highest value in the region between Yanghe River and Huailai County. The complex contamination index of heavy metals has the same
distribution as their concentrations. However, the complex eco-risk index with higher value mainly occurs in vicinities of Huailai County,
Yanqing County and Beixinpu town. It suggests that the town with higher population density and industrialization will induce both environmental
pollution and ecological risk.
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Fig.1 Study area and sample locations in Guanting Reservoir
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Table 1 Descriptive statistics of the heavy metals in soils around Guanting Reservoir
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T ; T 7 e S Y ' 7 1 S e
/mg*kg /mg*kg /mg*kg /mg*kg
As 58 6.83 7.02 2.12 3.06 10.9 -0.88 -0.03 EA
Cd 58 0.68 0.68 0.17 0.39 1.2 0.1 0.05 EA
Co 58 8.96 8.77 2.52 4.47 16.49 -0.03 0 MHERA
Cr 58 32.09 30.01 8.53 16.78 59.36 0.12 0.15 IR
Cu 58 12.58 12.17 6.34 2.86 28.37 0.09 0.76 X HOE A
Ni 58 15.61 14.93 5.96 5.95 33.33 0.09 -0.06 XHOE A
Pb 58 4.68 4.51 1.9 1.74 10.88 0.74 0.64 EA
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Table 2 Theory models of soil heavy metals and relevant parameters

TLHR AR P 2w HEeMH e ) B () oA e
As Sphericity 2.5 1.7 1.47 0.09 -
Cd Sphericity 0.015 0.012 1.25 0.09 —
Co Sphericity 0.042 0.03 1.40 0.09 In
Cr Sphericity 0.03 0.03 1.00 0.09 In
Cu Gaussian 0.13 0.14 0.93 0.10 In
Ni Sphericity 0.04 0.08 0.50 0.09 In
Pb Sphericity 2.0 1.8 1.11 0.10 —
Zn Gaussian 0.05 0.06 0.83 0.10 In
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Fig.2  Semi-variogram of the heavy metals and spherical model fitness
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Fig.3  Spacial distributions of the heavy metal contents in soils around Guanting Reservoir
BWEHISRAIE v LK LA %3 BERRASLERARRREER TR
= > v E T Snvi i sters of the h 3
_F7Kl§il:z%]$’/ﬁ\: XTJ— ELIQIZ 7J< ;ﬁ*@ EE {;%Q %E E/E Ej} ] $ F sy Table 3 Environmental standards and toxico parameters of the heavy metals
S . . . B 1 goberfE JERCTESME .
BfEHFRIE, 4 Cd> As> Cu>Co>Pb>7Zn>Ni> TE ke gl HEE WS
Cr EARERACFH) CA (RIS RN by & s s i
BT P ENAESEE, E, HRIA 218.9. Cr 9% 51.9 4
\ . N = Cu 35 8.7 6
ljic*}/;:%UﬁH AI‘CGIS E‘J%Iﬂﬁ*ﬁwﬁ%, Xﬁﬁ%/ﬁ Ni 40 19 4
QY515 Je 1 22 LA R B AT 100, P, AN R, 2 H) » - o :
1n .
R E 4 o, P, S PEAGE TR, VO Co — 7.5 7




230 wooos B # 284
*4 TEBEEREITMERERERT
Table 4 Environmental risk asessments of the heavy metals in soils

I PSS I fE SN s/ ME PR CV/%
As P; 0.8 1.3 0.4 0.3 30.8
E; 13.0 20.8 5.8 4.0 30.8

d P; 4.9 8.6 2.8 1.2 24.2
E; 218.9 385.7 125.4 52.9 24.2

Cr P; 0.6 1.1 0.3 0.2 26.3
E; 2.5 4.6 1.3 0.7 26.3

Cu P; 1.4 3.3 0.3 0.7 50.0
E; 8.7 19.6 2.0 4.3 50.0

Ni P; 0.8 1.8 0.3 0.3 37.8
E; 3.3 7.0 1.3 1.2 37.8

- P; 0.5 1.2 0.2 0.2 40.2
E; 4.1 9.6 1.5 1.7 40.2

n P; 1.3 2.7 0.6 0.4 31.6
E; 4.0 8.1 1.7 1.3 31.6

P; 1.2 2.2 0.6 0.3 27.8

Co E; 8.4 15.4 4.2 2.3 27.8
P, 3.6 6.3 2.0 0.9 24.2

R; 262.8 456.1 144.7 63.9 24.3
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Fig.4  Eco-environmental risk patterns of the heavy metals in soils
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