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Accepted: Evaluation of the changes in river water quality plays key role in
ﬁggﬁ;&i‘r’c‘,ﬁ?ﬁé sustainable management of surface water resources. This study evaluates
December 11, 2022 the river water quality of Sofi Chai River using the water quality index

(WQI) from 1972 to 2016. Shannon's Entropy Method and Analytical
Hierarchy Process (AHP) have been used to determine the relative weight
of water quality parameters and then these parameters have been
compared with the weights provided by the World Health Organization

Keywords: (WHO). Qualitative parameters of Electrical Conductivity (EC), acidity
Water Quality Index, | (pH), Total Dissolved Solids (TDS), calcium (Ca?"), bicarbonate (HCO3-
Shannon Entropy, ), sulfate (S04%), chloride (CI'), magnesium (Mg?*) and sodium (Na*)
AHP, Time trend, have been used to evaluate the water quality of Soufi Chai River. The
Soufi Chai River. results of this study show TDS and EC in AHP and sodium, chlorine and

sulfate in the Entropy Method are the most effective parameters on the
water quality of Soufi Chai River. The average of Water Quality Indicator
calculated by the weighting methods such as entropy, AHP and standard
weighting of the WHO during the period of 1972 and 2016 are 13, 38 and
16, accordingly, which indicates that the water quality of Soufi Chai River
is excellent.

1. Introduction

Water is essential substance for the survival of human being and all living creatures. Recently, declining
water quality has become a global concern. Considering these concerns, monitoring the water resources
is essential for the identification and evaluation of the effective factors in their quantity and quality
level. In order to assist in the interpretation of the status of the water quality, collected analytical data
are often considered in the form of WQI. Soufi Chai River supplies drinking water to Maragheh, a major
city in the North West of Iran. Due to the important role of this river in supplying the water required by
the agricultural and drinking sectors of this county, it is very important to identify the most effective
parameters of WQI to determine the water quality of this river and learn the trend of the water quality
changes. Therefore, the main purpose of this study is to evaluate the water quality trend of this river
from 1972 to 2016.
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2. Materials and Methods

In order to determine the value of WQI, it is necessary to determine its two components, namely the
quality rating and the relative weight of each parameter. There are two sets of methods is used to
determine these weights — normatives and positives methods. In order to exactly determine of the water
quality in this study, two methods have been used, Shannon entropy and AHP methods from positive
and normative techniques, respectively.

3. Results

The results of weight calculation by AHP showed that EC and TDS has gained the most relative weight.
The error criteria calculation results for these two weighting methods showed that in terms of both error
criteria (RMSE and MAE), the calculated weights of parameters by entropy methods have the least
difference with the weights provided by the WHO. In order to further investigate, the WQI was
calculated for all three methods based on the conventional and strict criteria of the WHO and their
graphs was drawn in the period 1972 to 2016. The value of WQI in all the methods for the years under
study is less than 50, which indicates that water quality of the study area is in the excellent class. All
three graphs show the same trend, but the graph for the AHP is relatively taller than the others which
shows this method calculates the value of WQI more the other methods. On the other hand, the entropy
chart has been located below the WHO chart, but follows a very similar trend, and both methods have
the same ups and downs.

4.  Discussion and Conclusion

The findings of this research showed that although the water quality of the Soufi Chai River is excellent,
WQI has been increasing steadily, especially in the last decade. Also, the results show that the extracted
weights of WQI vary in the different methods, thus only relying on one method for extraction of the
indicators’ weights can lead to wrong results. It is also recommended to use the AHP to be aware of the
relative importance of the water quality parameters from the opinion of local experts for localization of
water quality indexes.
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Evaluation of the Water Quality of Soufi Chai by Shannon Entropy and
AHP Methods

Marziyeh Manafi Mollayousefi!, Leila Malekani?

Abstract

Evaluation of the changes in river water quality plays key role in sustainable management of surface
water resources. This study evaluates the river water quality of Sofi Chai River using the water quality
index (WQI) from 1972 to 2016. Shannon's Entropy Method and Analytical Hierarchy Process (AHP)
have been used to determine the relative weight of water quality parameters and then these parameters
have been compared with the weights provided by the World Health Organization (WHO). Qualitative
parameters of Electrical Conductivity (EC), acidity (pH), Total Dissolved Solids (TDS), calcium
(Ca2+), bicarbonate (HCO3-), sulfate (SO42-), chloride (CI-), magnesium (Mg2+) and sodium (Na+)
have been used to evaluate the water quality of Soufi Chai River. The results of this study show TDS
and EC in AHP and sodium, chlorine and sulfate in the Entropy Method are the most effective
parameters on the water quality of Soufi Chai River. The average of Water Quality Indicator calculated
by the weighting methods such as entropy, AHP and standard weighting of the WHO during the period
of 1972 and 2016 are 13, 38 and 16, accordingly, which indicates that the water quality of Soufi Chai
River is excellent.

Keywords: Water Quality Index, Shannon Entropy, AHP, Time trend, Soufi Chai River.
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