the explanation about the statistical methods

Cluster analysis (CA) is also known as the unsupervised
pattern recognition method. We explored the spatiotemporal
similarity of water quality at 14 monitoring stations by CA [1].
Considering the squared Euclidean distance as the similarity
measure, Ward’s method was used to perform hierarchical CA
(HCA) on the normalized data set [2].

Discriminant analysis (DA), also known as the supervised
pattern recognition method, statistically classifies original cases.
The main purpose of DA is to extract the important variables
reflecting the variation between groups [3]. DA establishes the
discriminant function for each group and uses multiple weighted
variables to distinguish the characteristics of different groups as
follows [4]:

f(G) = ki + iy wyjpy; 1)

where i is the number of groups (G), ki is the inherent constant of
each group, n is the number of parameters used to classify data,
and wi is the weight, which is assigned to the given parameter
(pij). The classification matrix, also known as the confusion matrix
or allocation table, was used to evaluate the performance of DA.
The rows in the table are the observed categories, the columns
are the predicted categories, and the diagonals are the numbers
of cases correctly classified.

When constructing the discriminant function, the standard,
forward stepwise and backward stepwise modes were
performed on the original data set. Regions (space) and seasons
(time) were grouped variables, and all the water quality
parameters were independent variables [5,6].

Principal component analysis/factor analysis (PCA/FA) is an
effective tool to reduce the dimensionality of large data sets
without losing useful information. It obtains eigenvalues and
eigenvectors from the covariance matrix of the original variables
to generate new orthogonal variables called principal
components (PCs) and performs varimax rotation on these PCs
to generate new variable groups called variance factors (VFs).
PCs are linear combinations of observable variables, while VFs
can contain nonobservable hypothetical potential variables [7].
VFs further reduce the contribution of secondary variables,
simplifying more data structures from PCA [8,2,9]. FA/PCA can
explain the physical, chemical, or biological sources of water
contamination in PCs.
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