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Abstract

In Changle County, we collected 315 topsoil samples, analyzed the content of As, Pb, Zn, Cd, Cr, Cu, Hg
and Ni eight kinds of heavy metals, using single factor index and Nemerow index to evaluate the soil
environmental quality. The evaluation results of single factor soil environmental quality showed that
the overall condition of soil environmental quality in Changle County is good; except nickel, seven oth-
er heavy metals indicators are clean, i.e. soil area that reached grade I soil environmental quality
standards accounted for more than 99.46%. The high-risk nickel content of soil environment is pri-
marily related to geological background. Contaminated areas are concentrated in Neogene basalts dis-
tribution areas in central part of Changle County. Its lithology is mainly basalt with interlayer of con-
glomerate, claystone and diatomite. Nemerow pollution index evaluation shows that the quality of soil
environment in Changle County is mainly grade I level of soil environmental quality standards, with
ratio of 53.83%. Then grades II and III account for 22.62% and 19.04% of the domain area. Again
grades IV and V account for 3.91% and 0.60 % of the domain area. Nickel content is relatively high,
which is the most polluted factor affecting the Nemerow index evaluation results. The remaining seven
indicators of heavy metals are clean.
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Figure 1. Distribution chart of samples sites on Changle topsoil
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Table 1. Multi-objective investigation element classification list

7= 1 ZREEETRSEL R

TCRIPR TERIEIT) TERMFECERSHT)
Aot ER C. N. Ca. P. K. S. Cl. Na. Mg. Si H. O
EEN T A R Fe. Cu. Zn, Mn. Co. Mo,
Se. F. Cr. V. Ni. I\ Br
— BEMEICER Cd. Ge. Sn. Sb. Hg. Pb. Ga. As. Li Te. In
TETERBUN BT R Be. TI. Th. U. Sr. Ba Po. Ra
TR T Ti. Zr. Sc. Y. Nb. Rb. Ag. Au Hf ITrf“Pde"P?S‘
PlE TR B. Al
HE Bi. La. W. Ce. Ph. OrgC
Table 2. Soil environmental quality standard value table (unit: 10°°)
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Table 3. Classification standards of soil environmental quality
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Table 4. Changle County topsoil Environmental Quality Assessment Tables of single factor
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T A (km?) 1089.06 1.32 2.53 121 0.83
e EL 4511 (%) 99.46 0.12 0.23 0.11 0.08
) i (km?) 681.75 179.11 193.06 39.08 1.96
N EL431l (%) 62.26 16.36 17.63 3.57 0.18
T (km?) 1094.94
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T (km?) 1094.94
Zn
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o A (km?) 589.39 247.63 208.5 42.81 6.6
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Table 5. Changle County topsoil single pollutant index characteristic parameter table
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FHIES 3 As cd Cr Cu Hg Ni Pb Zn pH
RKRME 0.53 1.23 0.92 1.04 4.98 4.06 0.53 0.47 8.64
“FHE 0.25 0.31 0.27 0.28 0.07 0.78 0.07 0.23 7.30
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Figure 2. Changle topsoil cadmium (Cd) elements of Environmental
Quality Grading Chart
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Figure 3. Changle topsoil chrome (Cr) elements of
Environmental Quality Grading Chart
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BEWEA XA —8, FESMAET R ba. UE. FEEMRLEREESE, WA 6.

(7) WP ZEEHR4L

DA 5548 B — ol SHE W 1 B 5t B KA TR 22 TR P A 5 TR S FR 4. AR U i T 5 B
XFEIEAVERT, RIS T sk B TS e it RIS R B RE e . A FR BRI B R T TS e L)
R, A% RS 0 B 4R A RO A o o 1 RCR B R R sg e, 2 B RTS8 B 2 1 — b
WES R = FRH([17] [18].

MRYE B3R 8 TIAEE I S AR I SR I005 Yede 45, nT LATHSAG B RAF LR S A BT R R I A P8 5, AR AR
WAHEZ 15 Y si B4R 5, kG B SR B R SRRy 5 N, WAk 4y [# 7.



48

Figure 4. Changle topsoil copper (Cu) elements of En-
vironmental Quality Grading Chart
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Figure 5. Changle topsoil mercury (Hg) elements of
Environmental Quality Grading Chart
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Figure 6. Changle topsoil mercury (Hg) elements of Environ-
mental Quality Grading Chart
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Figure 7. Changle topsoil Environmental Quality Grading Chart
(Nemerow index)
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