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Geo-accumulatlon Index Method to ()ptlmlze the EValuatlon Method of Polymetalllc.
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U Tiehnan' 2| LI Mei 2* / - o\ Pay,
(L Anstitute of Geographic Sc1ences and Natural Resources JResearch Clﬁnese Academyjof Sciences, Beijing 100101 China; 2. University of Chinese Academy of Smences
Be1]mgi100049 China)

Abstract An accurate®and reasonable soil pollution assessment method is the premﬁe of regional soil pollution assessment. Triangular fuzzy numbers were introduced into the
geo- accurnulatlon index method , combined with a-cut technology and the Latin hvper(‘ube sampling ( LHS) stochastic simulation method, to evaluate the accumulation of heavy
metals in ﬁye different soil types (moisture soil, aeolian sandy soil, cinnamon soil, loessal soil, and alluvial soil) , with large differences in heavy metal (Cd, Hg, As, Ph,
and Cr) content in the study area. This method can avoid the inaccuracy of the evaluation results caused by the traditional geological accumulation index method in the
selection of background values and the great difference between local and whole heavy metal contents in the study area and can comprehensively and truly represent the regional
soil heavy metal pollution status, thus providing a theoretical basis for scientific decision-making. The results showed that the improvement in the method will not affect the
evaluation results when the heavy metal content difference is small, that is, when the evaluation results of the geological accumulation index at all points are within a certain
interval level or when the evaluation results of the geological accumulation index at all points are less than 0. The traditional and geological cumulative index method based on
the evaluation with triangular fuzzy numbers provides results for a certain level, which is determined by the heavy metal content in the study area average; conversely,
differences in the heavy metal content of soil sampling points throughout the study area can result in a decrease or increase in the recorded heavy metal contents in larger areas,
making the evaluation result inaccurate. Combined with the LHS sampling method, the possibility of changing the evaluation results into various pollution levels can greatly
improve the limitations of traditional evaluation methods and make the evaluation results more reasonable and accurate. Combined with the geographic information system
(GIS) method, the regional heavy metal pollution accumulation concentration can also be visualized.

Key words: soil heavy metal pollution; triangular fuzzy number; geoaccumulation index evaluation; random sampling; geographic information system( GIS)
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Fig. 1 Location of study area, soil type, and sampling point sites
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Table 2 Basic statistical data of different soil types

HE)R

WiH b Kb+ 5+ i Fey A JEREN
% /ME/mg kg ™! 0. 059 0. 069 0. 070 0. 124 0. 099 0. 059
cd HRAE/mg-kg ™! 0. 826 0. 185 0. 604 0.394 0. 308 0. 826
FHE/ mg-kg ™! 0. 161 0. 103 0.172 0.220 0.163 0. 167
Frife 22 0. 098 0. 036 0.074 0. 060 0. 048 0. 081
e/ ME/mg-kg ! 0.014 0.013 0.019 0. 023 0. 034 0.013
He KA/ mg-kg ™! 0.232 0. 050 0. 308 0. 160 0.123 0. 308
S/ mg kg ™! 0.051 0. 024 0. 053 0. 047 0. 057 0. 049
brufE2z 0.038 0.010 0.034 0.026 0.023 0.033
He/IME/mg-kg ™! 3.76 3.75 5.39 9. 80 7.26 3.75
Ae B RAl/mg-kg ™! 13. 65 10. 05 20.55 25.75 12.55 25.75
FA{E/mg kg ™! 8.28 5.39 10. 65 12. 09 10. 54 9. 60
brifE 2 2.41 1.72 2.46 3.01 1.32 3.00
e/ M/ mg-kg ! 17.1 16.5 18 18.9 19.6 16.5
b Fe R/ mg-kg ™! 36.2 23.2 78.3 53.8 33.1 78.3
S/ mg-kg ™! 21.58 19.22 24.52 26.01 24.87 23.36
brfE2z 3.20 1.39 7.97 6.58 3.30 6.12
He/IME/mg-kg ™! 34.9 30. 50 24. 00 58. 00 45.80 24.00
o KA/ mg-kg ! 87.6 76. 50 116 91.8 96.2 116
S/ mg kg ™! 66. 86 56.23 68.91 71.16 70. 47 67.55
bR 2z 11.58 11.85 12. 10 7.29 9.51 11. 86
e/ IME 7.37 7.42 5.88 7.84 7.32 5.88
oH R 8.54 8.47 8.54 8.40 8.35 8.54
FHE 8.18 8. 19 7.92 8.09 7.99 8.05
bRifE 2 0.18 0.25 0.48 0.13 0.22 0.35
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Fig. 2 Stereo spatial distribution of heavy metals in the study area
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