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Groundwater Quality Assessment Based on Principal Component
Analysis and Fuzzy Comprehensive Evaluation
——Taking Dalian as an Example
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Abstract: Eight groundwater quality monitoring sections in Dalian were selected as the research object. The water quality of
them was assessed by principal component analysis and fuzzy comprehensive evaluation. And the main indices affecting the
groundwater quality were also analyzed in this paper. The results indicated that water quality was explained by two main components
instead of five water quality indices according to the principal component analysis, and the interpretation rate was 85.8%. The
comprehensive control indices were total hardness, total dissolved solids and ammonia - nitrogen. According to the prediction by the
fuzzy comprehensive evaluation, there were one Class I water, one Class II water, five Class III water and one Class V water. There
was some difference for the groundwater quality assessment between the principal component analysis and the fuzzy comprehensive
evaluation. However, the overall trend of the water quality analyzed by the two models was similarly, thus indicating that the two
models were suitable to predict the groundwater quality in Dalian. And the comprehensive prediction by the two models was more
reliable than that by one single model.
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