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Abstract

For the sampling error, the measuring error, the inhomogeneity of minerals, and the other uncertain
factors, in the practical environmental investigation, the concentrations of heavy metals in the sediments
are often represented informs of intervals instead of accurate values. However, the conventional
geo-accumulation index (CGI) cannot deal with these uncertainties in heavy metal pollution evaluation.
To solve this problem, an improved geo-accumulation index (IGI) model is established based on the
maximum entropy principle. The heavy metal pollution in the sediment in the Dongting Lake is eva-
luated as an illustration to compare the effects of these two models. The result shows that IGI has a better
capacity in dealing with the heavy metals, the concentrations of which are represented informs of inter-
vals, and an obvious advantage in the hierarchical recognition and the pollution degree schedule. At last,
the mathematical relationship between these two models is revealed. IGI is the generalization of CGI into
uncertainty analysis, while CGI can be regarded as a special case when the width of the uncertainty in-
terval in IGI approximates to zero.
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Figure 1. Distribution of sampling sites in Dongting Lake water system
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Table 1. The measured value and background value of heavy metals
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Table 2. The evaluation results of the two methods
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