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DO: Dissolved oxygen
COD: Chemical oxygen demand

TSS: Total suspended solids
TP: Total phosphor

EC: Electrical conductivity
TN: Total nitrogen

BOD: Biological oxygen demand
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EC: Electrical conductivity
COD: Chemical oxygen demand
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BOD: Biological oxygen demand
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Karkheh River Water Quality Using Multivariate Statistical Analysis
and Qualitative Data Variations

Saeed Rasi Nezami', Mehrdad Nazariha?, Akbar Baghvand?®, Ali Moridi*

Original Article
Abstract

Background: The spread of urbanization in floodplains as well as increase of industrial and agricultural
activities in river discharges may lead to water pollution by physical, chemical and biological pollutants.
One of the major concerns in monitoring the water resources system is indentifying major quality
parameters and determining a relationship between physical and chemical parameters. This is important
because the physical parameters are usually related to the natural characteristics of the river basin, while
chemical parameters are associated with human-made pollution resources. Thus, if there is a high
correlation between these two groups of parameters, it could be concluded that the source of both
parameters are identical. However, to achieve this goal, costly and time consuming instrumental
techniques and intensive laboratory efforts might be required.

Methods: To determine the major quality parameters that cause water pollution in Karkheh River,
statistical principal components analysis (PCA) method was employed. Moreover, canonical correlation
analysis (CCA) was used to find the relationships between physical and chemical parameters. In this
study, discharge rate (Q), turbidity (Turb), temperature (T), dissolved oxygen (DO), total suspended solids
(TSS) and electrical conductivity (EC) were selected as representative parameters for the physical
characteristics of the river water quality. In addition, pH, 5-day biological oxygen demand (BOD:s),
chemical oxygen demand (COD), total phosphorous (TP) and total nitrogen (TN) were chosen as
representatives of the river chemical attributes. These two groups of quality parameters were measured
along the Karkheh River in 18 monitoring stations from March 2006 to March 2007.

Findings: Results of PCA analysis indicated that all the selected chemical and physical parameters of
Karkheh River were of high importance. Further investigations indicated that in CCA analysis the first
three canonical correlations were 0.896, 0.848 and 0.593, respectively, suggesting that turbidity, DO and
TSS were three dominant physical parameters in all the canonical variables, whilst BODs, COD, TP and
TN were highly scored among the chemical parameters.

Conclusion: According to the CCA results, it can be implied that human activities are the source of the
physical and chemical parameters of the river. The utilized statistical methods in this study can be used as
an appropriate decision support system for water sector managers regarding water quality management of
the river basin when large complex water quality data are involved.

Key words: Karkheh River, Principle Component Analysis, Canonical Correlation Analysis, Multivariate
Statistical Analysis
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