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EVALUATION AND ANALYSIS OF SOIL HEAVY METAL POLLUTION BASED ON
NEMEROW INDEX AND GEOACCUMULATION INDEX METHODS:
A Case Study of Songling Area in Daxinganling Mountains

XIN You-tao, LI Yun-feng, CHEN Zhuo, YU Jun-bo, LI Shao-wen
Harbin Natural Resources Comprehensive Survey Center, CGS, Harbin 150086, China

Abstract: According to the “Soil Environmental Quality Agricultural Land Soil Pollution Risk Control Standard
(Trial)”, 601 soil samples are collected in Songling area of Daxinganling Mountains to test the contents of 5 heavy
metal elements of As, Cd, Cr, Hg and Pb in soil. The distribution and pollution degree of soil heavy metals in the area
are studied based on Nemerow index and geoaccumulation index methods, assisted by Excel and ArcGIS software. The
results show that the average contents of As, Cd, Cr, Hg and Pb are lower than the national standard risk screening
values and pollution control values. In a few high value areas, the contents of Cd, Cr and Pb exceed the national
standard risk screening values but not exceed the pollution control values, which has certain pollution risk, belonging
to still clean level. As and Hg are at the pollution-free level.

Key words: Nemerow index; geoaccumulation index; heavy metal; multi-factor comprehensive evaluation model;

pollution evaluation
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Fig. 1 Distribution map of sampling sites
1—RFE 543 (sampling position) ; 2—Eli (national highway); 3—2kH
(railway); 4—mI¥i (river)
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Table 1 Statistics of soil heavy metal content

JLE RMEA0° E/MEN0C PHfE0° Rl BRARUR S0 AEHIEAL0C  DRRXIFREY10°
As 24.1 18 37 08 216 40 150 6.66
cd 0.609 0.02 0.043 0.023 535 03 2 0.078
Cr 169.7 134 31.35 7.55 24.1 150 850 51.82
Hg 0.264 0.015 0.037 0.0085 233 18 25 0.043
Pb 154.1 14.8 26 19 7.3 90 500 27.96

O TR, 55, R M X ARE X IR AF PR A TR S5, b B i O 5 R A IR U AR R IR 25 A4 P, 2019.
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M2 FFEH: HELEILE As.Cd.Cr.Hg.Pb [FRAE
SIS YRS 0.0.67%.0.17%.0.0.67%, A1
TSYAEE/NT 1, 251 0.16.0.26.,0.34.,0.02,0.31.
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[l A4 Cd F1 Ph ZEA b X AT — R A SR AL
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Table 2 Evaluation of single factor index

BT YGRS BUA
- BORAA/ feMEL F3E—— — - -
LA oe 10 100 JEiE%e RRIsYe sy EmisY
(P<1) (1<P<2) (2<P<3) (P>3)

As 0.6 0.045 0.16 601 0 0 0

Cd 203 0067 0.26 597 3 1 0

Cr 113 0089 034 600 1 0 0

Hg 0.147 0.008 0.02 601 0 0 0

Pb 1.712 0.164 031 597 4 0 0
n=601
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B, CrhbFisgismisk, cd M Pb 4b FHeT5 YL B
DAHIOFTE DR A AR BE R, A /D ML IX A7 7
HEJEHAR.
£3 GAERITH
Table 3 Evaluation of comprehensive index

JLH PR AL T YR
As 0.44 &S
cd 1.45 UZSEEAS
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Hg 0.10 L
Pb 1.23 BRi5 g
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Table 4 Number of samples of heavy metals at different
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Fig. 2 Evaluation results of pollution by Nemerow index

1—3E¥5 9% (non-pollution ) ; 2—4%754 (light pollution); 3—H154%(moderate pollution )

K3 i RPUREES YF N 45 R
Fig. 3 Evaluation results of pollution by geoaccumulation index

1—J675 4% (zero pollution); 2—JCF| H175 4% (zero to moderate pollution); 3—H1{54%(moderate pollution)
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