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Introduction

Restrictions of surface water resources in arid and semiarid regions, along with increasing population
and agricultural development, have led humans to exploit groundwater reserves as an important water
resource. It is in arid and semi-arid regions that the change in groundwater quality caused by
mismanagement of groundwater is an introduction to the degradation of water resources and other
resources, both directly and indirectly.

Recently, numerous studies have been conducted on water quality with different models
(Farajzadeh and Mohammadi, 2010; Kholghi and Hosseini, 2009; Mokarram et al., 2019; Taghizadeh
Mehrjerdi et al., 2008).

Mehrjerdi et al. (2008) explored the application of chemical parameters such as EC, TDS, and Cl
in groundwater quality zoning of Ardakan-Yazd plain. Sanches (2001) and Thoradeniya et al. (2019)
have also investigated water quality assessment and zoning.

Therefore, studying and evaluating the quality of groundwater and identifying suitable sites for
groundwater recharge in these areas can help with proper management of water resources. The purpose
of this study was to evaluate groundwater quality using fuzzy method in Kohgiluyeh and Boyer
Ahmad, Iran, in different geomorphological units. In order to determine groundwater quality in the
study area, parameters such as Na, electrical conductivity (EC), Ca, Mg were measured in 30 sample
points.

Methodology
In order to determine water quality for agriculture, Wilcox classification method was used. Wilcox
classification method and its diagrams are the most applicable method for agricultural classification of
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hydrological studies. In Wilcox diagram, the horizontal axis is assigned to water salinity (EC) and the
vertical axis is sodium absorption ratio (SAR).

SAR is the best criterion for estimating the hazard of sodium, which describes the rate of
substitution of calcium and magnesium ions by sodium ions with the following formula:

SAR=Na/(Ca+Mg)®5/2 (1)

The coordinates for water in the region are designated by the letters C for salinity and S for sodium.
The values of 1, 2, 3 and 4 represent low, medium, high and very high water quality, respectively. For
example, if the water is in the C1S2 region, it means that the salinity of this water is high and its sodium
is moderate, or the C1S2 water is blue with low salinity and moderate sodium.

Fuzzy-AHP method

The term fuzzy logic was introduced with the 1965 proposal of fuzzy set theory by Zadeh (1965).
In his theory of fuzzy sets, Zadeh (1965) proposed using a membership function (with a range covering
the interval 0, 1) operating on the domain of all possible values. It is worth mentioning a fuzzy
membership function is assigned to each input parameter.

For preparing the fuzzy map for each parameter, a definite membership function should be assigned.
A membership function assigns a grade to each object ranging between 0 and 1. Value 0 means that x
is not a member of the fuzzy set, while value 1 means that x is a full member of the fuzzy set. A fuzzy
set is an extension of a classical set. If X is the universe of discourse and its elements are denoted by
X, then a fuzzy set A in X is defined as a set of ordered pairs:

A= {x, JA(X) | x & X} (2)

HA(X) is called the membership function (or MF) of x in A. The membership function maps each
element of X to a membership value between 0 and 1.

The Analytic Hierarchy Process (AHP) is a theory of measurement by pairwise comparisons which
relies on the judgments of experts to derive priority scales (Saaty, 2008). The first step in the Analytic
Hierarchy Process (AHP) is the estimation of the pertinent data, that is, the estimation of a;j and W;
values of the decision matrix. This is described in the next sub-section.

The weights of importance of the criteria are also determined by using pairwise comparisons.
Finally, given a decision matrix, the final priorities, denoted by Ai Analytic Hierarchy Process (AHP)
of the alternatives, all the criteria combined are determined according to the following equation (3).

Ao = Tla..w. fori=12,3,...M (3)

%Yo

Results and discussion

The results showed that 2.44% of the area was in poor (inappropriate) class, 15.09 in middle class,
62.95% in good class and 19.52% of the area was in very good class in terms of agricultural water
quality. The results also showed that the water quality in mountain classes was higher than the plain
and playa units.

Conclusion
The relationship between water quality classes and geomorphology units showed that the highest
water quality belonged to the mountain unit and the lowest water quality belonged to the playa unit.
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	فرایند تحلیل سلسله مراتبی (AHP)، یکی از معروف‌ترین فنون تصمیم‌گیری چند�معیاره است که توسط ساعتی در دهه ۱۹۷۰ ابداع گردید. این روش هنگامی که عمل تصمیم‌گیری با چند گزینه و شاخص تصمیم‌گیری روبرو است، می‌تواند مفید باشد. شاخص‌ها می‌توانند کمی یا کیفی باشند. اساس روش AHP بر مقایسات زوجی نهفته است. در این روش تصمیم�گیرنده با فراهم آوردن درخت سلسله مراتب تصمیم، کار خود را آغاز می�نماید. این درخت، شاخص�ها و گزینه�های تصمیم�گیر‌ی را نشان می�دهد. سپس یکسری مقایسات زوجی انجام می�گیرد. این مقایسات وزن هر یک از فاکتورها را در راستای گزینه�های رقیب مشخص می‌سازد. در نهایت منطق AHP به�گونه�ای ماتریس�های حاصل از مقایسات زوجی را با یکدیگر تلفیق می‌سازد که تصمیم مناسب حاصل آید.


