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Abstract

This study focuses on evaluating the effectiveness of surface water
quality monitoring network and identify monitoring stations and water
quality parameters, which are important in assessing annual variations
of water quality in Gorgan-Rud Basin, Golestan Province. Cluster
analysis (CA) was used to sort cases (monitoring points) into groups.
Principal component analysis (PCA) and factor analysis (FA)
techniques were applied for these objectives. In this study water quality
data of nineteen water quality monitoring stations over a 23-year time
period (1996-2018), were analysed. Principal component analysis has
determined a reduced number of three principal components that
explain over 95.47 % of the data set variance. Results indicated that
three monitoring stations (Taghi-Abad, Shir-Abad, and Nodeh) were
identified as less important in explaining the annual variance of the
water quality parameters. Based on the coefficient of determination
improvements of regression relations, concluded that removing of the
less important stations (from 19 to 16) can help the cost effectiveness
and meaningful data collection of the monitoring network in the study
domain. In addition, results revealed more important water quality
parameters. Results shows that total hardness and EC are most
important parameters at first component and in the second component,
pH and HCO3 are appropriate for assessing variations of water quality
in the Gorgan-Rud Basin. The clustering procedure highlighted two
different groups in which the sampling sites have similar characteristics.

1. Introduction

Development of surface water monitoring networks is a critical factor in the assessment and protection
of water resources. Surface and ground water resources are affected by point and non-point sources of
pollution and their use for drinking, industrial, agricultural, recreation or other purposes impaired
gradually. The application of different multivariate statistical techniques, provide an efficient

* Corresponding Author: Raoof Mostafazadeh

Address: Department of Natural Resources,
University of Mohaghegh Ardabili, Iran

Email: raoofmostafazadeh@uma.ac.ir
Tel: 09144815743

Mostafazadehm Haji, Azarmdel, Ghasemi. Determining the important stations and physicochemical parameters of surface

water quality measurement in Gorgan-Rud Basin (Iran) using multivariate statistical techniques

Iranian Journal of Irrigation and Water Engineering



Iranian Journal of Irrigation and Water Engineering _ 422

framework to interpretation of complex data matrices and a better understanding of water quality of a
watershed system. Also, these techniques present the identification of possible driving forcers that affect
water environmental systems.

2. Materials and Methods

This study focuses on evaluating the effectiveness of surface water quality monitoring network and
identify monitoring stations and water quality parameters, which are important in assessing annual
variations of water quality in Gorgan-Rud Basin, Golestan Province. Cluster analysis (CA) was used to
sort cases (monitoring points) into groups. Principal component analysis (PCA) and factor analysis (FA)
techniques were applied for these objectives. In this study water quality data of nineteen water quality
monitoring stations over a 23-year time period (1996-2018), were analysed.

3. Results

Principal component analysis has determined a reduced number of three principal components that
explain over 95.47 % of the data set variance. Results indicated that three monitoring stations (Taghi-
Abad, Shir-Abad, and Nodeh) were identified as less important in explaining the annual variance of the
water quality parameters. Based on the coefficient of determination improvements of regression
relations, concluded that removing of the less important stations (from 19 to 16) can help the cost
effectiveness and meaningful data collection of the monitoring network in the study domain. In addition,
results revealed more important water quality parameters. Results shows that total hardness and EC are
most important parameters at first component and in the second component, pH and HCO3 are
appropriate for assessing variations of water quality in the Gorgan-Rud Basin.

4.  Discussion and Conclusion

The clustering procedure highlighted two different groups in which the sampling sites have similar
characteristics. This study suggests that PCA and FA techniques are useful tools for identification of
important surface water quality monitoring stations/parameters and remove the indirect effect of
parameters. The usefulness of multivariate statistical techniques for analysis and interpretation of
complex data-sets is highlighted in the current study. Regular surface water quality monitoring should
be undertaken for identification of pollution sources and consideration of spatial variations in water
quality for effective management of water quality related issues.
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1- Multivariate Statistics
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Determining the Important stations and Physicochemical Parameters of
Surface water Quality Measurement in Gorgan-Rud Basin (Iran) Using
Multivariate Statistical Techniques

Raoof Mostafazadeh!*, Khadijeh Haji?, Hassan Azarmdel®, Akbar Ghasemi*

Abstract

This study focuses on evaluating the effectiveness of surface water quality monitoring network and
identify monitoring stations and water quality parameters, which are important in assessing annual
variations of water quality in Gorgan-Rud Basin, Golestan Province. Cluster analysis (CA) was used
to sort cases (monitoring points) into groups. Principal component analysis (PCA) and factor analysis
(FA) techniques were applied for these objectives. In this study water quality data of nineteen water
quality monitoring stations over a 23-year time period (1996-2018), were analysed. Principal
component analysis has determined a reduced number of three principal components that explain over
95.47 % of the data set variance. Results indicated that three monitoring stations (Taghi-Abad, Shir-
Abad, and Nodeh) were identified as less important in explaining the annual variance of the water
quality parameters. Based on the coefficient of determination improvements of regression relations,
concluded that removing of the less important stations (from 19 to 16) can help the cost effectiveness
and meaningful data collection of the monitoring network in the study domain. In addition, results
revealed more important water quality parameters. Results shows that total hardness and EC are most
important parameters at first component and in the second component, pH and HCO3 are appropriate
for assessing variations of water quality in the Gorgan-Rud Basin. The clustering procedure
highlighted two different groups in which the sampling sites have similar characteristics.

Key words: Cluster Analysis, Gauging Stations, Gorgan-Rud River, Principal Component Analysis,
Water Quality Monitoring
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