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Fig.1 Location and sampling point distribution map of Fengcheng City

1.2 Hg
16 17-18
11 272 .
0~20 cm 3~5 19-20
( . spH .
GPS 283 . . ). ( . ). (

o 1 o Y Y ~ )
. . Cd. Hg 1.3

Cd 1.3.1



8 CdHg 1787
21 31
( factor detector FD)
q
32
. 2 L 2
( krmglng) o | h=1Nh0-h . SSW ( 3)
1" qg=1- 2 =1-
r(h) = Z(x) Z(x +h)]° 1 No SST

(M =5y & 1200 26+ 1 () L
r( h) i h : N(h) SSW =Y N,a; (4)

h=1

h  Z( ) SST = No* (5)

x v Z( x+h) x q
+h o 0~1 q
o hzl

( coefficient of variation CV) L N N h

h

2
¢ ol o h
2
CV=100% ° Co/( €y +C) ( within sum of squares) ( total sum of
squares) o
q F~(L-1 N-;A)
N-L ¢

25 =——— ~F(L-1 N4;2) (6)

<25% L-11+4

; 25% ~75% I[& ., 1, ¢ N2

; >75% ’\_Uz[hzlyh_N(hzl N, Yh) ] (7)

% ’

1.3.2 Hakanson ¢ :
. _ Yh:l - Yh:2
Yh=1"Yn=2 < - 12 (8)
Var( Yh:l) Var( Y}L:Z) ]
+
( ) N ( ) - Ny =
isk index RI): c
" " ( risk in "ex )Ci y, b
RI:EE:':E(Tﬁxc;):z(Tix f’) (2) 1y, h Var
i i i C;‘) R ¢ ¢
c i ; C
i D E i Var(Y,.,)  Var(Y,_,)
. +
EI, ny, -y Ny -
( E, <40) . (40< E, <80) . (80<E, < 1 Var(Y,_,)1° 1 Var(V,,) 1°
. . +
160) . (160< E: <320) (320< E)S n, ., — 1 [ n,_, ] n,., =1 [ n,_, ]

; RI (9)
RI (RI< Hy Y,.,=Y,_, a
150) . ( 150=<RI<300) . ( 300 <RI<600) H, 2

( RI=600) 4 M Cd.Hg .

30,40 ¥ . 1.4
1.3.3 SPSS 22.0 VK-S


User
高亮

User
高亮


1788 34
SPSS 22. 0 2
. 2.1 Cd.Hg
GS+7.0 Cd.Hg 1
o 2
(R?) N ( residual sum of ; CdHg (2
squares RSS) ; Cd Hg
ArcGIS 10.2 : Cd. Hg 10% ~
o 100% o
1 Cd.Hg
Table 1 The descriptive statistics of Cd and Hg concentrations in farmland soils
K-S
Sampling ~ Minimum Maximum Mean Standard , Significance .\ ibution
Metal ; » . » . Skewness  Kurlosis CV/% value of
point /(mgekg™') /(mgekg') /(mgekg™') deviation the K-S test pattern
Cd 272 0. 050 0. 580 0. 150 0. 067 0.034" 1.486" 44. 470 0.001"
Hg 272 0.029 0.557 0.130 0.063  -0.018" 0. 505" 48.740 0.200"
ot . K-S .
Note: * means the skewness kurtosis and significance value of the K-S test after the corresponding transformation.
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Fig.2 Histogram of frequency distribution of heavy metals Cd and Hg in farmland soil
2.2 Cd.Hg .
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Cd.Hg . Cd.Hg 0.877 0.440 Cd Hg
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Table 2 The optimal models and fitting parameters for Cd and Hg concent rations in farmland soils
(Cy) (Cy+ C) (Cy/Cy+C) (Ag)
Element Model Nugget Sill Nugget/Sill/ % Range /km R? RSS
Cd Exponential 0.017 6 0.1912 90. 800 6. 360 0. 877 6. 625E-04
Hg Txponeptial 0..004,8 0..038 9 87,600 2.-880 0.,440 2. 140E-05




8 Cd.Hg 1789
2.2.2 Cd.Hg ; Cd
B ; Cd
2
ARCGIS 10.2 (0.300~0.342 mg'kg_l)
2 o Hg
( 3 ; Hg
Cd.Hg 0. 108+ ;
0.084 mgekg™' * Cd.Hg Hg
0.3.0.5 mgekg" ', 3
Cd.Hg o (0.167~0.206 mg'kg_l)
Cd N 0
i kan
3 Cd.Hg
Fig.3 Spatial distributions of Cd and Hg concentrations in farmland soils
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Table 3 Correlations between the potential ecological
risks of heavy metals and associated influencing

factors in farmland soils

Cd H, RI
Factor ‘ 8

-0. 051 -0.059 -0.074
Soil properties  Soil texture
-0.073 0.079 0.028
Soil type
pH 0.166™  0.063  0.135"
pH value
0.025  -0.141" -0.102
Organic matter
0. 028 -0.104 -0.070
Total N RI4r X

-0. 094 -0.169* -0.185™
Total P

-0.172%  0.004 -0.083

Total K 6 Cd\Hg
0.063 -0.200™ -0. 131"

Terrain Slope . . . .
] 5 Fig.6 Zonation of the comprehensive potential
-0.017  -0.199™ -0.170*
Elevation ecological risk level of Cd and Hg in farmland
-0.080  -0.116 -0.135" soils across the study region
Distance Distance from a river
-0.093  -0.002 -0.048 : (5.48%) >pH  (3.95%) >
Distance from a
e (3.44%) > (2.80%) >  (2.32%) >
resiu Blltl&l area
~0.159* -0.088 —0.151" (2.27%) -
Distance from
a road 3

0.072 -0. 164 -0. 098
Distance from
a railway

0.019  -0.149" -0.011
Distance from a

mining area

e ( P<0.05) (P<
0.01)
Note: © and ™ indicate the correlation is significant and extremely ~
significant at 0. 05 and 0. 01 level respectively. Cd\Hg
2.4.2 X
Cd 3
4 o Cd Cd
: pH (5.11%) > td
(3.31%) > (2.35%) > (2.32%) > . Cd
(1.63%) > (1.49%) pH . ro T8
. 2 Hg
; Hg 5
(5.69%) >
(4.08%) > (2.86%) > (2.11%) > ‘
(1.90%) > (1.90%)

; RI
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Table 4 The explanatory power and statistical significance of the top six major factors
influencing the potential ecological risks of Cd and Hg in farmland soils
Metal Explanatory power 1 2 3 4 5 6
e and significance
Cd
Factor ph
q . 5.11 3.31 2.35 2.32 1.63 1. 49
q statistic/ %
P
0.04 0.03 0.87 0.17 0.70 0.35
P value
Hg
Factor
4 L 5.69 4.08 2.86 2.11 1.90 1.90
q statistic/%
P 0. 00 0.53 0.23 0.54 0. 84 0.24
P value
RI
Factor pH
4 . 5.48 3.95 3.44 2.80 2.32 2.27
q statistic/%
P
0.01 0.16 0.92 0.14 0.77 0. 89
P value
. Cd.Hg o
Cd 2
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34
Cd AY
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Hg o pH
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35 41
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4 (4
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Spatial Variation in Cadmium and Mercury and Factors Influencing
Their Potential Ecological Risks in Farmland Soil in Poyang
Lake Plain China

YU Huimin  GUO Xi-
( Key Laboratory of Poyang Lake Watershed Agricultural Resources and Ecology of Jiangxi Province/Academy of Land

Resource and Environment  Jiangxi Agricultural University Nanchang Jiangxi 330045)

Abstract: To explore the spatial variation of cadmium ( Cd) and mercury ( Hg) in farmland soils in Poyang Lake Plain
and to investigate their potential ecological risks and risk impacting factors geostatistics potential ecological risk index
method Pearson correlation analysis and geographic detectors were used to investigate potential ecological risk
assessment and influencing factors. The results showed that the Cd and Hg were all moderately mutated and the spatial
distribution differences were obvious. Cd concentrations were between the regional background level in Jiangxi province
and national risk screening value in China. Hg concentrations gradually increased from south to north and exceeded the
background value in Jiangxi Province but did not reach the national risk screening value in China. The potential
ecological risk level of Cd was predominantly low while Hg is mainly moderate. In terms of comprehensive potential
ecological risks most areas were classified as low—risk areas while the distribution of medium-risk areas was dispersed.
The comprehensive potential ecological risk index of Cd and Hg was significantly correlated with soil pH total
phosphorous elevation slope and distance from river or road ( P values<0.05) . The first significant factor of the
comprehensive potential ecological risk index was total phosphorus which was less than 0. 4 gekg™" and followed by pH
5.5~6.0. This study has practical significance in monitoring and controlling heavy metal pollution in farmland soil in
Poyang Lake plain and maintaining ecological environment safety and human health.

Keywords: farmland soil heavy metal spatial variation potential risk influencing factors



