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October 26, 2024 The increasing exploitation and pollution of freshwater resources has reached a level
that threatens food production, function of ecosystems, and residential areas in the
coming decades more than in the past. This article, which is applied in nature, aims
to identify the factors contributing to the critical situation of water resources in the
Zayandeh Rood watershed. The identification was through a descriptive-analytical
method. The data were collected by library and field work, including interviews and
questionnaires, and analyzed using a system thinking approach, the VVensim software,

Keywords and the FBMW and FARAS models. The research findings indicate that, among the

Systemic thinking, Water factors affecting the critical situation of water resources in the Zayandeh Rood

harvesting activities, Water watershed, the political-legal component, with a final weight of 0.443, is the most

resources management, influential. Among the identified effective factors, the lack of a proper governance

Political-legal component structure and inefficient management of water resources in the watershed with a
weight of 0.104, the activities of water-intensive industries in the watershed with a
weight of 0.102, and the high volume of virtual water exports with a weight of 0.100
were identified as the most significant contributors to the critical situation of the
water resources in that watershed. Although the impact of the factors identified by
the opinion of experts is in the final weight range of 0.044 to 0.104, all the factors
identified with different intensity and weakness in the form of a coherent system are
of effects on the water crisis in the Zayandeh Rood watershed.
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1. Introduction

The origin, circulation and distribution of water in nature are strongly intertwined with the life and survival of
the living beings on the planet and include all the aspects of human life and the ecosystem. The Zayandeh Rood
watershed, with its arid and semi-arid climatic range in the central plateau of Iran, has been faced with numerous
economic, social, environmental and natural problems and challenges in recent decades such that, today, this
basin has been severely affected by the consequences of the water crisis leading to a chaotic situation in the basin
and social reactions and protests. In terms of climate and environment, there has been a draught and lack of
rainfall. Consecutive events in the basin have increased the scope of the water crisis, which has increased the
pressures arising from the lack of water in various sectors and has created threats at the basin level and on a
national scale. The water crisis in the Zayandeh Rood watershed is very complex and intertwined. In this regard,
systemic thinking is a powerful way to deal with such complex issues. This method reduces the complexity of
the problem by modeling a system and showing its components completely, thus helping planners fully
understand the problem. The current research aims to investigate and analyze the problem of water crisis in the
Zayandeh Rood watershed with the method of systematic analysis. The question to ask is ‘what are the factors
affecting the water crisis in the Zayandeh Rood watershed?’ This study has identified the factors affecting the
water crisis in the watershed and the corresponding sub-factors. It addresses these factors with a systemic
approach and a descriptive-analytical method.

The innovation of the present research is to provide a complete picture of the water crisis in the Zayandeh Rood
watershed with all the influencing factors included.

2. Research Methodology

In terms of methodology, the present research is quantitative-qualitative, and, in terms of results, it is applied
and exploratory. In order to identify the factors influencing the water resources crisis in the Zayandeh Rood
watershed, the approach of systemic thinking is adopted. To carry out this research, a library study was done
first of the factors influencing the water resource crisis in the watershed, and then the validity of the identified
factors was checked through a survey (interviews with experts). In this stage, some of the identified factors were
removed, some were added, and some were combined. Next, to determine the importance of the identified
factors, a researcher-made questionnaire was used. This questionnaire was designed as a cross matrix. The
validity of the questionnaire was confirmed by an expert panel. A sample of 28 experts in the field was selected
by purposive sampling. The completed questionnaires were checked with the FBMW and FARAS models. In
the end, system dynamics and system thinking approaches were used to show the relationships between the
identified variables. For this purpose, the Vensim software version 6.4 EX32 was used.

3. Results and discussion

A combination of political-legal, social-cultural, natural-environmental, and economic-technical subsystems
creates the final system for the formation of the critical situation of water resources in the Zayandeh Rood
watershed. These four subsystems can never work separately. The factors of each subsystem can influence each
other and be influenced by each other. They also have a mutual and systemic relationship with each other and a
mutual relationship with the factors of other systems. Therefore, the factors of each of the subsystems directly
and indirectly influence each other and the factors of other subsystems. All the four sub-systems are related to
one another in some way, reinforce one another in two or even several ways, and finally create a whole and
unified system (structure) for the formation of the critical situation of the water resources in the Zayandeh Rood
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watershed. The resulting system is dynamic and open, and, over time, its subsystems and constituents can
increase or decrease.

4. Conclusion

The water crisis in the Zayandeh Rood watershed has become a serious issue in the country. The crisis is
influenced by economic-technical, natural-environmental, social-cultural, political-legal components and several
factors, each of which has a different impact on the crisis. The research results showed that the political-legal
component had the most impact and the natural-environmental component had the least impact on the water
crisis in the Zayandeh Rood watershed. This shows the role of decisions, laws and human activities in the water
crisis. Also, the lack of proper governance, the inefficient management of water resources in the watershed, the
activity of water industries in the watershed, and the high volume of virtual water export are the most effective
factors in the critical situation of water resources. The role of man and his activities is highlighted in the crisis.
Therefore, dealing with the integrated and optimal management of water resources at the national level and
correspondingly at the level of the Zayandeh Rood watershed is suggested as the most appropriate scientific
solution to prevent the occurrence of a critical situation in this watershed.
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