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Extended Abstract
Introduction

The accelerated and multidimensional growth of the contemporary world in both technical and social
domains has significantly increased the complexity of human interactions—among individuals and with
nature. Consequently, the concept of development, once primarily examined through an engineering lens,
has evolved into a comprehensive paradigm encompassing technological, economic, social, political,
environmental, and governance dimensions (Rosely and Voulvoulis, 2024). This paradigm emphasizes equity
and sustainability, particularly the resilience of ecosystems. In domains such as water resource management,
where human needs and behaviors intersect with ecological requirements and the carrying capacity of nature,
this shift in perspective assumes heightened importance. Systems thinking offers a holistic framework that
conceptualizes issues as interconnected systems. It accounts for the interactions among components, the
multi-causality of events, foresight, dynamism, and the outcome-oriented nature of actions, while integrating
technical, environmental, and social considerations. Although the importance of systems thinking in
managing the complexities facing the world has now become apparent and has been more or less noticed in
recent years, it is still in the educational and cultural stages, and its application to various issues has not been
fully operationalized (Ross and Wade, 2024). Therefore, it seems that it is very necessary to explain the
necessity and importance of this approach in solving today's complex problems, including water resources
management, especially in Iran. This article attempts to briefly introduce the principles and foundations of
the system and systems thinking, mention some global experiences, explain its role and position in the
management and engineering of Iranian water resources, and present strategies and suggestions in this regard.

Methodology

This study begins by reviewing the complexities of contemporary phenomena, with particular emphasis
on water management. It then outlines the principles and foundations of systems thinking, highlighting the
necessity of adopting systems thinking approaches in water management and engineering. Subsequently, it
introduces methods and tools for systemic analysis of water resources and presents selected global
experiences in applying this approach. The analysis then turns to Iran’s water resources, employing the
iceberg model as a systems tool. Within this framework, water-related challenges are examined across four
conceptual layers: events, patterns, structures, and mental models, with illustrative examples provided at each
level as follows (Senge, 1990; McLean ef al., 2019; Kim, 1994).

e Events include phenomena such as the sharp decline in dam and well water levels, the reduction of
potable water reserves, the drying of wetlands and rivers, the occurrence of land subsidence, the
deterioration of water quality, the decline in agricultural production, and the intensification of social
and security tensions.
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e Patterns encompass recurring trends such as declining groundwater levels, rising salinity of water
and soil, shifts in climatic indicators (temperature and precipitation), expansion of cultivated land
and water consumption, and the growth of supply-driven activities.

e Structures refer to institutional and policy-related issues, including the multiplicity of water
authorities, inefficiencies in allocation systems, subsidy and export policies, weaknesses in
legislation, and the predominance of structural (engineering) solutions.

e Mental models capture underlying beliefs and assumptions, such as the absence of systemic
thinking, the perception of water resources as inexhaustible, prioritization of sectoral and regional
interests, and the pursuit of production irrespective of land-use planning and water availability.
These factors are identified as root causes of structural inefficiency, reinforcing problematic trends
and triggering adverse events.

Results

Studies on Iran’s water resources show that the country’s water crisis is no longer merely a scientific
warning. Its symptoms—such as water scarcity, land subsidence, and the drying of dams, wells, wetlands,
and rivers—are now visible to everyone. The situation has moved beyond abstract indicators and has become
a serious issue with social, economic, and even security implications. The analysis conducted in this study
using the Iceberg Model indicates that although natural and climatic factors contribute to the crisis, the core
of the problem lies in water management practices, institutional structures, and development mindsets shaped
over recent decades. Water management in Iran has largely focused on maximizing extraction, and the
absence of a systems thinking in policymaking has led to the challenges we face today. Many current events
stem from repetitive patterns and fragmented decision-making in the past, whereas sustainable water
management requires a comprehensive, forward-looking approach that recognizes the interactions and
mutual impacts among different components of the system. Furthermore, the paper proposes solutions
tailored to each layer, prioritized from the deepest level upward: reforming beliefs and rethinking mental
models, restructuring institutions and governance, and implementing adaptive, preventive, and remedial
measures. Finally, the transition from traditional approaches to systems thinking is proposed as the
fundamental step and the cornerstone of any effective and sustainable reform across all layers.

Conclusion

The analysis also shows that addressing Iran’s water crisis requires looking beyond surface-level
symptoms and focusing on the deeper structural and cognitive roots of the problem. This means that merely
changing policies or launching new projects will not be sufficient. Instead, fundamental shifts in values,
mindsets, and institutional structures are necessary. Without transformation at these deeper levels, resolving
the water crisis will not be possible. Furthermore, considering the points discussed, it can be concluded that
Iran’s water crisis is a multidimensional national challenge, and the most fundamental step is shifting from
fragmented, sector-based thinking to a holistic, systems-thinking approach. Global experiences show that
systems thinking in water resources management provides a comprehensive framework that, through
integrated and basin-level management, stakeholder and local community participation, the use of systemic
analytical tools, and attention to social and ecological resilience, enables participatory decision-making and
sustainable policymaking. Given these experiences and the current conditions of water resources—especially
in arid and semi-arid regions—it is clear that transitioning from sectoral and infrastructure-focused
management to a system-based approach is not merely an option but a vital necessity for ensuring the
long-term sustainability of water resources.
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