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Abstract: Water quality monitoring is a regular practice to assess the presence of pollutants in the water.
The importance of monitoring is justified by the need to know the current state of aquatic ecosystems to
design appropriate conservative and protective actions (Serrano Balderas  et al.,  2015). Data from water
quality monitoring may be prone to have various problems (i.e.,  incomplete,  inconsistent,  inaccurate,  or
outlying data) that may result in misleading analysis interpretation (Berrahou et al., 2015). Incomplete data
for instance, can be replaced by imputed values so that the statistical methods commonly used to describe
patterns on water  quality assessment  (such as PCA, Hierarchical  Classification,  Kohonen-SOM) can be
achieved. But imputation of missing values may impact statistical results. In this study, our goal is to assess
the impact of imputation methods, and more generally of pre-processing, on the results of various statistical
analyses.  To this purpose, we studied five imputation methods (Mean, Hot-Deck,  Sequential  Imputation,
Multiple Imputation and Iterative Stepwise Regression Imputation) on four statistical methods (Correlation,
PCA, Kohonen-SOM and Hierarchical Classification) and developed a fully integrated analytics environment
in R for statistical analysis of environmental data in general and for water quality data analytics in particular.
The results obtained indicated that the imputation methods IRMI and MI generally improve the accuracy of
the tested statistical methods when compared to methods without imputation. Our findings demonstrated that
reliable results could be obtained when robust imputation methods are used to pre-process incomplete data. 
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