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Fig .1 Distribution of samples of lake sediments

in the Songnen Plain
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Table 1  Classification of pollution indexes
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Table 2 Individual and general indices and grades of

potential ecological risk assessment
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Table 3 Descriptive statistics of heavy metals in sediments of lakes in the Songnen Plain

JE bk FEAKL IS ON e /IME IR PHME T HE 5 R A(%)
Cu 31 106 8 17.79 29.09 17.78 61.16
Ni 31 52 16 10.31 35.07 23.65 29.4
Mn 31 468 30.4 115.93 306.83 484.96 37.78
Pb 31 54 7 11.22 25.57 20.23 43.88
Sr 31 257 32 45.11 134.97 113.76 33.42
Zn 31 320 65 57.33 189.79 52.02 30.21
F4 BEEERHNARREEEENZEATREH
Table 4 Spatial variation parameters of heavy metals in sediments of lakes in the Songnen Plain
e gl FEAH s EAEAE Y RH
JE B R A5 a (km) : I
Co CotC, Cy/Cit+C, R
Cu BltRopR 0.15 0.39 25.63 0.38 0.77 HHOE A&
Ni re A 91.33 145.25 25.63 0.63 0.91 IEA
Mn PO gt 6.13 13.24 25.63 0.46 0.78 BOX-COX IEA:
Pb POyt 0.19 0.26 25.63 0.73 0.87 AHOER
Sr e T Y 1387.4 34453 25.63 0.4 0.92 EAS AR
Zn BRI 2599.7 3567.9 18.2 0.73 0.98 IER A
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Fig. 2 Spatial distribution of heavy metals in sediments of lakes in the Songnen Plain
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Table 5 Individual and general indices of potential ecological risk, and risk grades assessment at each samples
LI ZE KR 5L B G LI ZE R MR 5L B )
HA : " A : .
Cu Ni Pb Zn SRARI Cu Ni Pb Zn SRE RI

S1 9.12 592 1224 4.13 26.38 S17 12.48 6.44 9.76 4.1 23.35
S2 8.76 5.4 7.92 3.48 37.72 S18 5.4 4.04 8.72 4.61 26.04
S3 10.14 7.44  15.04 4.23 30.14 S19 9.42 6.6 6.48 3.01 32.59
S4 10.44 7.56 8.08 3.16 15.54 520 9.12 5.52 12.16 5.18 35.36
S5 4.02 3.04 6.32 1.85 42.07 521 9.78 6.44 14.24 4.25 27.07
S6 8.76 7.44 2136 3.54 28.4 S22 10.8 7.8 432 3.54 22.89
S7 6.42 6.2 12.4 2.77 29.79 523 9.78 5.08 432 3 40.35
S8 8.1 592 10.32 4.65 19.5 524 21.96 7.12 6.32 4.27 24.35
S9 3.36 372 10.32 1.88 29.83 S25 4.74 3.4 12.64 3.15 20.96
S10 9.42 7.12 9.12 3.77 58.8 526 8.76 5.6 3.52 245 27.45
S11 35.76 456 11.44 6.15 24.8 8527 6.72 4.32 11.68 4.11 11.46
S12 7.44 7.2 5.52 3.88 38.92 528 2.7 2.72 3.92 1.92 41.51
S13 10.14 824  16.32 3.4 17.13 529 11.82 8.8 16.08 3.93 20.85
S14 8.76 3.88 2.8 1.25 29.83 S30 2.7 3.4 11.84 2.65 43.16
S15 10.44 5.76 7.52 5.54 43.01 S31 13.5 8.44 15.84 4.5 32.26
S16 13.5 8.8 15.04 4.75 33.56 T 9.81 5.93 10.12 3.65 30.16
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The Spatial Variability Characteristics and Potential Ecological Risk
Assessment of Heavy Metals of Lake Sediments in the Songnen Plain

YU Wan-hui' WANG Jun-jie”” ZANG Shu-ying'

(1. Key Laboratory of remote sensing monitoring of geographic environment, College of
Heilongjiang Province, Harbin Normal University, Harbin, Hetlongjiang 150025, China;
2.Heilongjiang Institute of Science and Technology, Harbin, Heilongjiang 150027, China)

Abstract: Geostatistics is useful for characterizing and mapping spatial variability of heavy metal. The geosta-
tistics method combined with geographic information system (GIS) was applied to the spatial variability of
heavy metal in lake sediments in the Songnen Plain, then drawing the map of heavy metals by Kriging method.
The geo-accumulation index (/.,) and the potential ecological risk index were applied for assessing the status
of sediment heavy metal pollution and the extent of potential ecological risk. The results indicated that the con-
tent of Mn(30.4-468 mg/kg) was lower than soil environmental background values of the Songnen Plain
(484.96 mg/kg), but other five heavy metals were higher than the background values. The mean contents of
Cu, Zn, Ni, Pb and Sr in lake sediments were 29.09 mg/kg (soil environmental background value was 17.78
mg/kg), 189.79 mg/kg (52.02 mg/kg), 35.07 mg/kg (23.65 mg/kg), 25.57 mg/kg (20.23 mg/kg)and 134.97 mg/
kg (113.76 mg/kg). The spatial distribution map of heavy metal demonstrated that the distribution pattern of
heavy mental in lake sediments was that the northeast region was hyper the southwest in the Songnen Plain,
the contents of heavy mentals in the city of Daqing, Zhaoyuan, Anda, Qigihar, Dorbod and Nong’an were high-
er than others areas. /.., indicated that the pollution extent of heavy metals followed the order that Zn>Cu>Ni>
Pb>Sr>Mn, Mn was non-pollution and the pollution of Zn had been above mid-level(1<</,.,<2), but others
were at low-level pollution (/..,<1). The single potential ecological risk of heavy metals indicated all elements
were in low- level risk( E. <40), the order was Pb>Cu>Ni>Zn. Combined the geo-accumulation index with the
potential ecological risk index , Zn was in mid-level pollution, but in low-level potential ecological risk. The re-

sults showed that the Songnen Plain was affected by human activities.

Key words: geostatistics; spatial variation;geo-accumulation index;potential ecological risk



