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In the Ceramic district of the city of Beira in Mozambique the drinking water became from treated
piped water and from traditional wells without water treatment. Nine sampling sites of water from
wells use for human consummation in the Ceramic district near a cemetery were chosen to do an
evaluation of the quality of the water of the wells and check the similitudes of the water of different
wells. The sampling of water from wells was done by convenience sampling attending to localization
of the wells (Figure 1 and 2). The quality of the water was checked attending to their similitude in
terms of the physical-chemical and microbiological parameters. The nine collected samples were
then placed in the fridge [1,2].
The sampled water was then classified attending to the principal physical-chemical and
microbiological analytical parameters. The physical-chemical parameters analyzed were the pH,
conductivity, electrical conductivity (EC), temperature, ammonia, calcium, magnesium, iron, nitrate,
nitrite, sulphate, phosphate, chemical oxygen demand (COD), silica, alkalinity, copper, barium,
cadmium, cobalt, nickel, zinc, ethylbenzene, styrene, chloromethane, di chloromethane,
trichloromethane, chloroethane, biphenyl, tribromomethane, total hydrocarbons €10-C12,
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analyzed are the most probable number (MPN) of fecal and total coliforms (Table 1).

A classical chemometric cluster analysis was performed in order to evaluate the quality water
samples and the more statistically significant variables that contribute to the variability of the model.
A supervised hierarchical and non supervised K means cluster analysis were initially performed in
order to evaluate the possible number of cluster and the more statistically significative variables that Table 2 Clusters and respectively composition found in the hierarchical cluster analysis of the 9 samples of well water, with and without
influence the cluster analysis. Also a non supervised two-step cluster analysis and a discriminant coliform analysis of well water, using non-standardized between-group linkage method

analysis was also performed in order to more deeply understand the results of the initial cluster
analysis [3,4]. All the multivariate analysis was done in a lot of variables with and without coliform
analysis. In this multivariate analysis the variables Silica and Chloroethane were not considered for
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Figure 3 Dendograms obtained in the hierarchicalcluster analysisofthe water wells sampls with and without
coliform analy;

the analysis due to the fact that the values found for all the wells water were unchanged and are A
below the limit of detection of the analytical methodology used. [ o e
By a non-standardized hierarchical cluster analysis, a three clusters model seems to be the more v = — Sancolce dctiminark Amcten
adequate cluster models for the analysis of the water characteristics with and without coliform - -
analysis. The same results are found using the method based in the linkage between groups and the ¥ A3 cluster model are the more adequate model to evaluate the 9 samples with and without the with .,;:fﬂ:i:?i‘;ii;’!;‘:’:&“," deb’ R
Ward’s method as cluster models for the analysis with the coliform analysis and different results coliform analysis of the well waters.
were found in the analysis without the coliform analysis. A more stable model with two clusters with ¥ Only for the unsupervised hierarchical cluster model without coliform analysis it’s possible that a sts about the discriminating capacity of the discriminant analysis with 3 clusters of for the
a great number of statistically significative variables was found with the two clusters model. The two- A s @enH o d s ekl analysis with and without coliform analyss.
step cluster analysis allows to confirm that the two-cluster model is the most adequate model. ¥ A different composition of the clusters is found for the cluster models with and without coliform
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Figure 1. The map of the city of Beira in the Sofala province. The neighborhood of Inhamizua
and the Ceramic: ighted.
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Table 4~ Importance predictor from 0 to 1 obtained with 3 clusters by supervised T
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By the analysis of the discriminant plots by analysis of the data with and without coliform
analysis the clusters 1and 2 closer and the cluster 3 s isolated and further away of the other 2
clusters.
By the analysis of statistical texts found by discriminant analysis with 3 clusters the most
important discriminant variables found, with a lower Wilk's lambda, higher F and lowest
significance value, are for the analysis with coliform analysis: Total coliforms and Ca
concentration; for the analysis without coliform analysis: DQO, Alkalinity, Conductivity and
Sulphate.
Attending to the average and standard deviation of each variables in the 3 clusters model with
¥ By supervised two step cluster analysis of the water samples with and without coliform analysis analysis of coliform the Total coliforms have the highest average with a relatively low standard
were respectively obtained a successful and an average analysis with a 3 cluster model. deviation and the Cd concentration have the lowest average with a low or similar standard
v By supervised K means cluster analysis with the coliform analysis models the variables that e
contribute more for the model are the Total and Faecal Coliforms and for the analysis without Rl (o A e A SEE T e 6 eadh v s e Salsims meed)
coliform analysis are the DQO, Alkalinity, Conductivity and Sulphate. without the analysis of coliform the Alkalinity generally have the highest average with a
' By supervised step cluster analysis in the analysis with coliform analysis the 3 more important relatively low standard deviation except for the fist cluster that’s the EC Temperature have the
predictors are the Ammonia, Ethylbenzene and Ni and without coliform analysis are the Ni, highest average with a low standard deviation. As for the discriminant analysis with analysis of
Sulphate and Nitrate. coliform the Cd concentration have the lowest average with a low or similar standard deviation.
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