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Table 1 Measurement values of samples’ indices mg-kg!

FE Hg Cd As Pb Cu Zn
Tl 0.069 1.15 17.7 80.2 77.0 1373
T2 0.066  0.142 105 24.8 292 59.2
T3 0.063 1.05 20.4 76.6 82.0 137.0
T4 0.101 3.75 202 139.5 1474 2464
T5 0.055 0.39 13.7 85.2 35.6 112.8
T6 0.051  0.452 12.1 315 57.1 1783
T7 0.095 1.06 17.7 81.2 724 1972
T8 0.109  0.681 158 90.6 78.1 1903
T9 0.055 0272 11.9 38.5 345 65.7
T10 0.089 0273 10.5 489 38.4 100.4

®2 THMERS R

Table 2 Classification standard for the evaluation of indices

mg kg
- VR i i T gL rhig g GRS
I 1 1 v v

Hg [0,0.05] [0.050.086] [0.086,0.15] [0.15,0.65] [0.65,1.5]

Cd  [0,0074] [0.074,0.12] [0.12,02]  [0.2,08]  [0.83]

As  [092]  [92,1244] [124415]  [1525]  [2530]

Pb [023.6] [23.632.52] [32.52,50]  [50250]  [250,500]

Cu  [020]  [2032.15] [32.1545]  [45,100]  [100,400]

Zn  [0,67.7] [67.7,85.58] [85.58,100] [100,350]  [350,500]

21 itEiEREENE

WHEE 1k 2, BUILRE =05, FIHA
K (1) ~ (3) IS H SRR ER A TEm I E
WEES, 1 TS PREr & TR PRI B AR A T

[0.2361 0.5000  0.2639 0 0
0 0 0 0.4205  0.5795
_ 0 0 03650  0.5000  0.1350
“ 0 0 04245  0.5000  0.0755
0 0 0.2091 0.5000  0.2909
L 0 0 0.4254  0.5000  0.0746 |
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Table 3 Total variance explained

Initial Eigen-values

Iy AHE T
1 4.601 76.684 76.684
2 0.695 11.578 88.262
3 0.296 4936 93.198
4 0.257 4.280 97.478
5 0.138 2.306 99.784
6 0.013 0.216 100.000

x4 EHABITRY

Table 4 Component score coefficient matrix

A g Es )

PR bR ) 5 3 p e
Hg 0.144 1.048 0.464 -0.058 0.706
Cd 0.199 -0.231 -0.466 -1.274 0.364
As 0.186 -0.488 0.940 0.925 0.970
Pb 0.201 -0.043 0.774 -0.352 -2.027
Cu 0.211 -0.161 -0.407 -0.245 0.967
Zn 0.192 0.147 -1.139 1.109 -0.783

HRA N 88.262%, MBI EEKIN 85%, ULEHHT 2 13
B4 AT DS B R AR R A 25 A, FR R R
HIRET

/1=0.144Hg + 0.199Cd + 0.186As + 0.201Pb +
0.211Cu + 0.192Zn;

£=1.048Hg —0.231Cd —0.488As-0.043Pb —0.161
Cu +0.147Zn;

HRPEZR3 T F R 250, FIHAR (8)
FAFS TN FE AR B ELE R . wr=(0.208 0,
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Wwe=(0.2984, 0.1256, 0.2072, 0.1197, 0.097 7,
0.1515).
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Fig. 1 Comparison of weight coefficient obtained by 3 kinds of objective

weighting methods
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samples I I I v V  results
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T3 0.0664 0.1040 0.2299 0.3868 0.2128 v
T4 0 0.0796 0.2169  0.3270 0.3764 v

Ule= T5 0.0896 02086 0.3686 02913 0.0418 I
T6 0.1187 0.2647 03066 0.2352 0.0747 11
T7 0 0.0894 03152 04011 0.1943 v
T8 0 0.0666 03384  0.4333 0.1615 v
T9 0.1803 0.3780 0.3121 0.1197  0.0097 I
TI0 [0.0535 02346 04365 02654 0.0099] I

samples I )i 111 v V  results
Tl [0.0465 0.0985 02829 0.3892 0.1828] IV
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samples 1 1 11 v V  results
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T8 0 00956 03725 04045 0.1275| IV
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TIO 00620 02747 04303 02254 00078 II
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Table 5 Results of the evaluation of soil heavy metal pollution
B RFE I A5 T
3 4 5 6 7 8 9 10
PCA v 11 v A 111 nm v v 1 I
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Fig.2 Comparison of soil quality attribute measure based on 3 kinds of

weighting methods
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The weight analysis of attribute interval recognition model of
soil heavy metal pollution

ZHAO Yanling, HE Tingting, LI Jianhua, FU Xin, WANG Yayun, ZENG Jiyong, HOU Zhandong

Institute of Land Reclamation and Ecological Reconstruction, China University of Mining & Technology(Beijing), Beijing 100083, China

Abstract: The assessment of heavy metal contaminated soil provides important theoretical basis for timely potential contamination
prevention and integrated treatment. Attribute Interval Recognition (AIR) model for the assessment of heavy metal contaminated soil
was built according to pertinent theories. The model has several evaluation indexes, including Hg, Cd, As, Pb, Cu, and Zn, which are
extensively exist in heavy metal contaminated soil. The homogenization coefficient is used to transform the attribute measure interval
into comprehensive attribute measure. In order to avoid subjective judgment, 3 kinds of objective weighting methods, including
principal component analysis, entropy and criteria importance through inter-criteria correlation were adopted. Finally, comprehensive
assessment of heavy metal pollution soil was undertaken according to confidence criteria and grading standards. The assessment
results of aforementioned 3 kinds of weighting methods were compared, the results show that, the AIR model is applicable in
assessment of heavy metal contaminated soil, and could improve the accuracy of results. The weights which are calculated from the 3
objective weighting methods are consistent with the actual soil contamination; the criteria importance through inter-criteria
correlation method among the best of the 3 methods, and entropy method was greater than principal component analysis method.

Key words: soil heavy metal pollution; attribute interval recognition theoretical, homogenization coefficient; principal component

analysis method
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