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management and planning. Therefore, the use of multiple decision makers with
different specialties and skills. in the decision-making process of water resources is
necessary. So, the purpose of this study is to provide practical strategies for sustainable
development of water resourcesin this study six and eight standard was defines. The
ANP network structure was created, and the pairwise comparison matrix, weighted
matrix and limit matrix were calculated. In order to prioritize strategies through the
FUZZY - TOPSIS method. Then the weights of the expression criteria were converted
to triangular fuzzy numbers. After the decision has been made to normalize and weight
the matrix, differences in strategies were obtained from positive and negative ideals,
the option with the higher proximity coefficient was ranked higher. In the combined
method of ANP and FUZZY -TOPSIS, first the weight of each strategy is calculated
by the ANP method and the weights obtained by ANP method were transferred to
FUZZY -TOPSIS method.The result show ANP model that mechanized agriculture
and irrigation strategy is a top priority. While the calculation method of TOPSIS -
FUZZY and ANP-TOPSIS- FUZZY introduced the strategy to promote the correct
culture of water consumption and improve the cultivation pattern by cultivating plants
with less water requirements and proportional to hydro-ecological potential,
respectively. This different on the model’s results is due to the relationship between
standards and strategies of the models.Comparison of the models show the ANP-
TOPSIS- FUZZY model which consider a network connection is more reliable
method on showing the gap between standards and strategies. Based on the
comparison of the three methods, the TOPSIS-FUZZY-ANP method, which provides
more accurate and acceptable results by considering the frequency of the networks
and showing the differences in the scores of the strategies more clearly. Thus, it is
suggested that water resources managers, in order to prevent the continuation of the
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current trend, the strategy of promoting the correct culture of water consumption in
| the priority of their executive plans.

1) Introduction

Until the last few decades, the most important concern of water resource managers was the
provision and supply of water from faraway or deeper areas. But nowadays consumption
management is also in the priority of planning and comprehensive management of water
resources. The complexity of water resources management issues has made it difficult for
managers to consider all aspects necessary for comprehensive water resources management and
planning. Therefore, the use of multiple decision makers with different specialties and skills. in
the decision-making process of water resources is necessary. So, the purpose of this study is to
provide practical strategies for sustainable development of water resources.

2) Materials and Methods

In this study six and eight standard was defines. The ANP network structure was created, and the
pairwise comparison matrix, weighted matrix and limit matrix were calculated. The first step in
the ANP method is to create a network structure based on the relationship between criteria, sub-
criteria, options and goals. Then, based on the defined connections, a pairwise comparison of the
options and criteria in the network is done and their pairwise comparison matrix is formed. In
this method, a numerical scale is needed to determine the value of the importance of one option
compared to another option by considering a specific criterion. In order to prioritize strategies
through the FUZZY - TOPSIS method, the weights of the expression criteria were converted to
triangular fuzzy numbers. Then the decision-making matrices and the relevant weights were
formulated. In this matrix's, columns are decision criteria and its rows are strategies to improve
the current situation. After the decision has been made to normalize and weight the matrix,
differences in strategies were obtained from positive and negative ideals, the option with the
higher proximity coefficient was ranked higher. The weighting of six criteria and eight
sustainable development strategies was prioritized by fourteen relevant experts. In the combined
method of ANP and FUZZY -TOPSIS, first the weight of each strategy is calculated by the ANP
method and the weights obtained by ANP method were transferred to FUZZY -TOPSIS method.

3) Results

The result show ANP model that mechanized agriculture and irrigation strategy is a top priority.
While the calculation method of TOPSIS - FUZZY and ANP-TOPSIS- FUZZY introduced the
strategy to promote the correct culture of water consumption and improve the cultivation pattern
by cultivating plants with less water requirements and proportional to hydro-ecological potential,
respectively. This different on the models results is due to the relationship between standards and
strategies of the models. Comparison of the models show the ANP-TOPSIS- FUZZY model
which consider a network connection is more reliable method on showing the gap between
standards and strategies.
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4) Discussion and Conclusion

According to the results, it is clear that the TOPSIS-FUZZY and TOPSIS-FUZZY -ANP methods
show better the difference between the options compared to the ANP method. The two strategies
of calculating the real value of water and using surface water in the ANP method are at a higher
score level, which indicates the network connection between strategies and criteria at different
levels of decision-making. While in the TOPSIS-FUZZY method, the weight of the criteria is
determined only based on the judgement of the decision makers. Based on the comparison of the
three methods, the TOPSIS-FUZZY-ANP method, which provides more accurate and acceptable
results by considering the frequency of the networks and showing the differences in the scores
of the strategies more clearly. Thus, it is suggested that water resources managers, in order to
prevent the continuation of the current trend, the strategy of promoting the correct culture of
water consumption in the priority of their executive plans.
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