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Heavy Metal Pollution Evaluation of Forest Soil in Lianping based on

Geo-accumulation Index Method
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Abstract The geo-accumulation index and cluster analysis method were used to analyze and evaluate the
soil heavy metal pollution status of forest land in Lianping. According to the results of geo-accumulation index
calculated from the heavy metals background value in soil of Guangdong province, there was a certain amount
of As, Cd and Hg element pollution in the forest soil of Lianping, and the pollution levels were mild-moderate
pollution, and the remaining 5 elements were not polluted. Cd had the largest pollution frequency, reaching 100%;
followed by As and Hg, with pollution frequencies of 98.71% and 50.32%, respectively, and the remaining ele-
ments were Zn, Pb, Cu, Ni and Cr in order of pollution frequency from largest to smallest. The results of geo-ac-
cumulation index clustering of each township (forest farm) in Lianping showed that Xiuduan and Dahu were
clustered into one category, respectively, and Lianping was clustered into one category with the rest area. The
accumulation index of heavy metal elements in Xiuduan except Pb was the lowest in each region, and the accumu-
lation index of 8 heavy metal elements in Dahu was at a high level.
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Table 1 Layout of soil sample points in Lianping, Heyuan
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Table 2 Soil heavy metal determination methods
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Table 3 Muller cumulative index grading
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Table 4 Geo—accumulation index value and grading of heavy metals in forest soil, Lianping

ik Iv FHIE e/ ME I KAE bRz IR VYRR
Heavy metal elements Average Minimum Maximum Standard deviation ~ Grading Pollution degree
Cr -1.37 -2.18 0.65 0.46 0 PREES
Ni -1.26 -2.04 1.33 0.54 0 PREES
Cu -0.70 -1.62 0.22 0.43 0 FREES
Zn -0.66 -1.31 1.13 0.49 0 PREES
As 0.61 -0.01 451 0.57 1 B —rh i
cd 0.71 0.46 477 0.50 1 B —rh g
Pb -0.71 -1.39 2.99 0.62 0 pREE
Hg -0.01 -0.81 0.83 0.29 1 RE—rh%
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Table 5 Classification frequency distribution of heavy metal geo—accumulation index in forest soil, Lianping

o IR BRFEEC EES @Q&%ﬁz %
Grading Geo- agcumulatlon Pollution A 4 Pojlutlon frequency _
index degree BCr  BNI fiCu 4zZn flAs  HCd  4Pb K Hg
0 L <0 Ti5 98.06  96.13 9548  89.68 1.29 0 90.32  49.68
1 0<I,, <1 R —rp 1.94 3.23 4.52 9.68 81.29 84.52 6.45 50.32
2 1<l,, <2 & 0 0.65 0 0.65 14.19 13.55 2.58 0
3 2<l,,, <3 Hp S 0 0 0 0 2.58 0.65 0.65 0
4 3<l, <4 i 0 0 0 0 0 0.65 0 0
5 4<l,, <5 Sif— AN 0 0 0 0 0.65 0.65 0 0
6 5<l,, < 10 W 0 0 0 0 0 0 0 0
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Table 6 Geo—accumulation index of heavy metals in towns (forest farms) forest land soil, Lianping

S5 Mg Hh Z2FFE%L Geo-accumulation index

Towns / Forest farms # Cr B Ni i Cu BE 7Zn fitf As 44 Cd i Pb 7K Hg
B S B -1.37 -1.26 -0.70 -0.66 0.61 0.71 -0.71 -0.01
PNk 0.24 0.04 -0.57 -0.60 0.62 0.89 -0.66 0.00
SR -1.33 -1.37 -0.37 -0.75 1.01 0.89 -0.85 -0.13
ikt -1.37 -1.26 -0.70 -0.66 0.61 0.71 -0.71 -0.01
WEEH -1.37 -1.26 -0.70 -0.66 0.61 0.71 -0.71 -0.01
P -1.37 -1.26 -0.68 -0.64 0.59 0.70 -0.72 -0.03
FH 54 -1.37 -1.27 -0.70 -0.65 0.63 0.71 -0.71 0.00
L4 -1.37 -1.26 -0.67 -0.63 0.58 0.69 -0.75 -0.06
S -1.62 -1.68 -1.51 -1.13 0.38 0.46 -0.84 -0.44
BAE -1.08 -1.46 0.01 -0.64 0.84 0.46 -0.41 0.20
TR -1.35 -1.24 -0.64 -0.60 0.56 0.68 -0.76 -0.11
B -1.37 -1.26 -0.70 -0.66 0.61 0.71 -0.71 -0.01
pjve | -1.34 -1.23 -0.63 -0.59 0.55 0.67 -0.77 -0.12
Ju#E IR -1.37 -1.26 -0.70 -0.66 0.61 0.71 -0.71 -0.01
e KR -1.37 -1.26 -0.69 -0.65 0.60 0.70 -0.72 -0.02
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Table7 Geo—accumulation index classification of heavy metals in towns (forest farms) forest land soil, Lianping

VYL
B Cr BN i Cu B Zn T As i Cd 7i Pb K Hg

B Sk 0 0 0 0 1 1 0 0
ik 1 1 0 0 1 1 0 0
(e 0 0 0 0 2 1 0 0
e 0 0 0 0 1 1 0 0
e 0 0 0 0 1 1 0 0
PP 0 0 0 0 1 1 0 0
HH 5 0 0 0 0 1 1 0 0
B 0 0 0 0 1 1 0 0
S 0 0 0 0 1 1 0 0
BAEH 0 0 1 0 1 1 0 0
VR 0 0 0 0 1 1 0 0
WA 0 0 0 0 1 1 0 0
pJve | 0 0 0 0 1 1 0 0
Ju Ik 0 0 0 0 1 1 0 0
KR 0 0 0 0 1 1 0 0
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Fig. 1 Cluster analysis of soil heavy metal geo—accumulation index of towns (forest farms) in Lianping
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Fig. 2 Cluster analysis of soil heavy metal geo—accumulation index in Lianping and towns (forest farms)
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