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ARTICLE INFO ABSTRACT
Article type: In the arid and semi-arid regions of Iran, indigenous water management and
Research Paper distribution systems have played a fundamental role in sustaining life and

establishing settlements. Semnan County, with its traditional and sophisticated
water distribution system of the Golrodbar River, exemplifies this indigenous
knowledge. This system, built on precise scheduling, local expertise, and
simple yet effective engineering mechanisms, distributes water evenly through
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Article history a diversion structure called “Para” and a series of barjoms (regulators), and then

Received: 05 May 2026 allocates it based on the shares of the city’s six reservoirs, via a network of
Revised: '16 June 2026 nahr. The management of this system is conducted through social participation
Accep tea' 16 June 2026 and specific roles such as Parban (water distributor), Ra’is-e Rudkhaneh (river

Published online: 27 July 2026 chief), _Qe'lnﬁndér (lavY enf_‘orc_er), _and-Es_takh_rbén (reservoi%r keeper), each

responsible for ensuring justice in distribution and reducing water loss.
Alongside these administrative functions, physical elements such as reservoirs,
canals, reed beds (nizar), and garden paths (bagh-rah) have contributed to the
development of a distinguished cultural landscape in the city. This research
aims to identify and analyze indigenous knowledge and technologies of water
distribution in Semnan, demonstrating that this traditional system is a
successful model of human adaptation to water scarcity and desert
environments, and can serve as an inspiration for modern approaches to
sustainable water resource management. Moreover, analysis of the managerial
and physical framework of this system reveals that its long-term sustainability
has been founded upon the integration of traditional knowledge, collective
community engagement, and intelligent adaptation to regional climatic
limitations. The persistence of this system over multiple generations
demonstrates its effectiveness in achieving equitable water allocation while
maintaining a sustainable balance between water supply and demand.
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EXTENDED ABSTRACT

Introduction: Throughout history, water availability has been a fundamental determinant of human settlement
patterns, agricultural productivity, and socio-economic development. In arid and semi-arid regions, where water
resources are inherently scarce and highly variable, communities have been compelled to develop adaptive
strategies to ensure reliable access to water. Over centuries, these efforts gave rise to indigenous knowledge
systems and traditional management practices that enabled the efficient allocation, distribution, and conservation
of water resources while maintaining environmental sustainability and social stability. Such systems reflect the
cumulative experience of local communities in responding to hydrological constraints and climatic uncertainties.
One of the most remarkable examples of these indigenous water management traditions is the historical water
distribution system of Semnan, developed along the Golrodbar River. This system represents a sophisticated
combination of hydraulic engineering, customary regulations, and community-based governance mechanisms.
Through clearly defined water rights, allocation schedules, and local institutional arrangements, it ensured both
efficient resource utilization and equitable access among users. The long-term continuity of this system
demonstrates its resilience and capacity to adapt to fluctuations in water availability and changing environmental
conditions. Given the growing challenges of water scarcity, climate change, and increasing demand for water
resources, traditional systems such as that of Semnan offer valuable lessons for contemporary water management.
Examining their organizational principles and adaptive mechanisms can provide insights into how indigenous
knowledge may contribute to more sustainable, equitable, and resilient water governance in the present and future.

Methodology: This study adopts a descriptive—analytical approach to examine the historical structure and
functioning of the traditional water distribution system of the Golrodbar River in Semnan. The unit of analysis is
the indigenous water allocation and governance system during its peak operational period, extending from
approximately the Safavid era to the modernization of urban water infrastructure in the twentieth century. The
research draws upon both documentary and oral sources. Documentary data include 12 scholarly studies, historical
manuscripts, archival materials, and official cultural heritage registration records related to water management in
Semnan. In addition, 18 semi-structured interviews were conducted with local informants, including water-right
holders, former paraban supervisors, farmers, and long-term residents possessing direct knowledge of the system’s
operation. Data were analyzed using a comparative triangulation approach that integrated evidence from written
records and oral narratives to reconstruct the system’s functional model. The reliability and validity of the findings
were strengthened through systematic cross-checking of information obtained from multiple sources and
evaluation of consistency among accounts. The reconstructed model was subsequently examined through spatial
and institutional analysis, focusing on water allocation procedures, governance arrangements, stakeholder
interactions, and conflict-resolution mechanisms. This methodological framework enabled a comprehensive
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understanding of both the technical and socio-institutional dimensions of the traditional water management
system.

Results and Discussion: The findings reveal that the traditional water distribution system of Semnan functioned
as far more than a physical hydraulic network consisting of structures such as the para diversion system and barjam
flow regulators. Rather, it operated as a complex socio-institutional framework for governing a common-pool
water resource under conditions of scarcity. The effectiveness of the system depended on the coordinated
interaction between hydraulic infrastructure, time-based allocation schedules, customary regulations, and
specialized institutional roles, including the paraban, river chief, ganun-dar, and reservoir keeper. These actors
collectively ensured the implementation of allocation rules, monitoring of water use, and maintenance of
operational order. The analysis further demonstrates that water distribution followed clearly defined daily and
seasonal schedules that reflected both hydrological conditions and established water rights. Community
participation and local monitoring played crucial roles in maintaining compliance and reducing unauthorized
withdrawals. However, contrary to the common perception of traditional systems as inherently harmonious,
historical evidence and oral narratives indicate that disputes over water allocation occurred regularly, particularly
during periods of reduced water availability. System resilience was therefore not based on the absence of conflict
but on the presence of effective local mechanisms for conflict management. Mediation by respected community
elders, negotiation among stakeholders, and temporary adjustments in water shares enabled the system to adapt
to changing circumstances while preserving overall stability. These findings highlight the dynamic, flexible, and
adaptive nature of the Semnan water governance system.

Conclusion: The traditional water distribution system of Semnan represents a successful example of indigenous
water governance developed in response to the environmental challenges of an arid region. The findings of this
study demonstrate that the system’s effectiveness was not solely the result of its hydraulic infrastructure but also
of the close integration between physical water-control structures, locally accepted institutions, and customary
rules governing water allocation. Through a combination of time-based distribution schedules, clearly defined
water rights, and community-based supervision, the system was able to achieve relatively efficient water use while
minimizing losses and reducing the risk of resource overexploitation. A key factor contributing to the long-term
sustainability of the system was its reliance on local knowledge accumulated over generations. This knowledge
was embedded within social practices, management institutions, and conflict-resolution mechanisms that enabled
the community to adapt to fluctuations in water availability and changing environmental conditions. The active
participation of water users in monitoring, maintenance, and decision-making further strengthened collective
responsibility and enhanced system resilience. The persistence of this management framework over several
centuries highlights its capacity to balance water supply and demand while maintaining a degree of social equity
among users. As contemporary societies face increasing pressures from climate change, population growth, and
water scarcity, documenting and analyzing indigenous systems such as that of Semnan can provide valuable
insights for designing more sustainable, adaptive, and participatory approaches to water resource governance in
arid and semi-arid regions.
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Figure 1- Geographical Location of the Study Area in Semnan Province and Iran
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