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Abstract Based on the evaluation report of soil environmental quality of agricultural land in a town of northwestern Sichuan in 2017, the cor-
relation analysis and principal component analysis of eight heavy metals in the soil were carried out. The Nemero comprehensive index method
and the potential ecological index risk index were widely used. The law carried out the evaluation of heavy metal pollution in agricultural land.
The results showed that the five elements Ni, Cu, Zn, Cd and As had homology, and the three elements Pb, Cr and Hg also had homology.
The single factor pollution index of eight heavy metal elements was Cd>Cu>Cr>Zn>As>Ni>Pb>Hg, and Cd pollution was the most serious to
moderate pollution. The average Mero comprehensive pollution index in the survey area was 1. 99 mild pollution. The potential ecological haz-
ard index method was: Cd>Hg>As>Cu>Ni>Pb>Cr>Zn, Cd has extremely high potential risks, Hg also has medium and high potential risks,
other heavy metal elements are low potential ecological risks. The comprehensive potential average ecological risk index is 596. 98, and there

is a potential risk in the medium and high.
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Fig.1 Sampling points and external environment in the survey area
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Table 1 Toxicity coefficient of heavy metals

ey H
factor
1 Cd 30
2 Hg 40
3 As 10
4 Pb 5
5 Cr 2
6 Cu 5
7 Ni 5
8 Zn 1
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Table 2 Statistical analysis of soil heavy metal content

3 - PAEI-E=N
R/ Rk gpstn  UIEORRE) 5 R mJil 3
mH . g . Geometric mean ; i Sichuan Province
I Min Max Arithmetic mean L Median Coefficient of
tem o/k mg/k me/k (standard deviation) me/k variation /% background value
e Ke & g mg/ kg & mg/kg
Cd 0. 145 2.51 1.121 0. 486 1.06 43.3 0.079
Hg 0.05 1.07 0.201 0. 107 1.184 53.2 0.061
As 5.43 26.5 13.97 3.097 13.8 22.1 10. 4
Pb 8.3 54 28.76 5.281 29.3 18.3 30.9
Cr 66 275 121 24.97 118 20.6 79
Cu 21.6 140 57.15 12.55 57.4 21.9 31.1
Ni 25.8 75.4 46.3 9.226 46.7 19.9 32.6
Zn 65.8 228 139.3 26.96 140 19.3 86.5
®3 tEESETREXME
Table 3 Correlation of soil heavy metal elements
HIR Cd Hg As Pb Cr Cu Ni Zn
Heavy metal °
Cd 1 0.138" " 0.338" " 0.029 0.429" " 0.637" " 0.641" " 0.740" "
Hg 0.138" " 1 0. 087 0.248" " 0.225"" 0.208" " 0.120" 0.229" "
As 0.338" " 0.087 1 0.123" 0.231" " 0.480" " 0.563" " 0.440" "
Pb 0.029 0.248" " 0.123" 1 0.412"" 0.121" 0.124" 0.271" "
Cr 0.429" " 0.225" " 0.2317 " 0.412" " 1 0.431"" 0.468" * 0.602" "
Cu 0.637" " 0.208" " 0.480" " 0.121" 0.431"" 1 0.870" " 0.824" "
Ni 0.641" " 0.120" 0.563" " 0.124" 0.468" " 0.870" " 1 0.770" *
Zn 0.740" " 0.229" " 0.440" " 0.271" " 0.602" " 0.824" " 0.770" " 1
TE: o o, = APRIFIRAE 0.01,0. 05 7K CRUI) L A1
Note; * s , = respectively indicate significant correlation at 0. 01 and 0. 05 levels (bilateral )
x4 EBEFHMHRFTERRE
Table 4 Interpretation of the total variance of factor analysis
CLGERRNRIE] PEHCE D7 FFA TR J7 A
Initial eigenvalue Extract the sum of squares and load Rotate the sum of squares loading
B4y Ji 21 Fitor Ji 2/ FitIr Ji 21y R2itJ5
Element P [Epii FEE I P Ao 2 A [Epiia 2ET T
ait ) : &1t . it .
Percentage Cumulative Percentage Cumulative Percentage Cumulative
Total . Total . Total .
of variance percentage of variance percentage of variance percentage
% of variance//% % of variance//% %o of variance//%
1 4.035 50. 439 50.439 4.035 50.439 50. 439 3.687 46. 089 46. 089
2 1.290 16. 131 66.570 1.290 16. 131 66. 570 1.638 20. 481 66.570
3 0.816 10. 200 76.771
4 0.764 9.552 86.322
5 0. 446 5.572 91. 895
6 0.383 4.782 96. 677
7 0.170 2.123 98. 800
8 0. 096 1.200 100. 000
R Faifm i fE W2 5,71 F H Ni,Cu,Zn Cd As 2 HZ x5 BEFHEER
AT 1 B Hg P Cr 02 K 7 2 B S B T Table S _Factor loading matrix
TUER i Z A BAT AR OGN R IR REAH L ey | 1§53 Element
= Sp S 3 . - Heavy meta 1 2
3.3 NEBFEREGRMEFNER MAXSMESRE oo 0.0
B 5 YR BN 3R 6 in Hg -0.092 0. 446
BN FIS U HOP R (R MY 8 MR ik o g
7 Cd>Cu>Cr>Zn>As>Ni>Ph>Hg, I] W H X 38 Py Cd 5 4t Cr 0. 043 0.352
R b cy 0.2% 00
— ALY — 1 . Y.
P2 X D 5 15 Y8 BG4 S e 7 s ™ 7n 0.215 0. 080
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Table 6 Evaluation results of single factor pollution index

S8 Number of points />

PR T-I5 YL 44K Single factor pollution index//mg/kg

)R

Heavy P<UARTSHe  1<P, <2 TG 2<P <3 DTSSR P>3 WIS /M Bkt Pl
metal Non-polluting Light pollution Medium pollution ~ Heavy pollution Min Max v alueg
Cd 14 78 155 104 0.35 7.26 2.71
Hg 351 — — — 0.01 0.49 0.08
As 350 1 — — 0.18 1. 06 0.47
Pb 351 — — — 0.04 0.49 0.24
Cr 341 10 — — 0.26 1.10 0.61
Cu 278 73 — — 0.21 1.71 0.74
Ni 350 1 — — 0.13 1.03 0.42
Zn 351 — — — 0.21 0.94 0.55
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Table 7 Evaluation results of Nemeiro’s comprehensive pollution index

R bEE S PEM 2SS
Py Number Pollution Evaluation
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Fig.2 Spatial distribution of the Nemeiro comprehensive pollution index of soil heavy metals in the survey area
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Table 8 Evaluation results of potential ecological risk index

%9 BEESKBEESFRIRAE!
Table 9 Grading standards of potential ecological risk degree

A AL - N WA B

HEE Potential ecological risk index ’ Potential ecological risk
Heavy metal

Ju# Range SEY{E Average value <40 <150 ARV T A= 25 UG
Cd 55.06~953. 16 425.88 40~ <80 150 ~ <300 rh AR A A KUK
Hg 32.78~701. 63 132.03 N
As 5.22-25.48 13. 44 80~-<160 300~ <600 RS
Pb 1.34~8.73 4.65 160~ <320 =600 SRR
Cr 1.67~6.96 3.06 =320 e S XU
Cu 3.47~22.50 9.18
Ni 3.95~11.56 7.10 4 E:
Zn 0.76~2.63 1.61 it
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Fig.3 Spatial distribution of potential ecological risk index of soil heavy metals in the survey area
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