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ABSTRACT

Iran faces a persistent shortage of surface water and rising environmental pressures. Qanats
(subterranean aqueducts) and ab-anbars (water reservoirs) are historic storage and
distribution systems that regulate land use and symbolize an ecological civilization
balancing human needs with local ecosystems. Using these systems as an analytical
framework, this study assesses environmental sustainability under climate change and
population pressures and clarifies Iran’s water governance context. Drawing on historical
analyses, hydrological data, and models of water variability, the research clarifies
relationships among water heritage, land use, and urban development, underscoring the
need for an integrated water-policy approach, ecosystem protection, and enhanced socio-
environmental resilience. Applying a descriptive-analytic method with document and
library analyses, the study examines traditional water-supply systems and presents data,
historical evidence, and cross-cultural experiences as exemplars addressing Iran’s water
crisis. Findings suggest regeneration and distribution mechanisms remain adaptable to
climate change but require institutional and technological improvements.
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INTRODUCTION

In the geography of Iran, given the country's arid and semi-arid climate, water has
played a crucial role as a vital resource in meeting the daily needs of humans, as well
as in agricultural and industrial activities. The management of water resources has
always been a primary priority for rulers. Therefore, one of the most important
strategies for water resource management has been the diversion and extraction of
groundwater and surface water, along with the optimization of limited water resource
management with minimal costs and continuous utilization by Iranians. By
employing methods such as qanats and ab anbars, Iranians were able to effectively
utilize water resources and facilitate agriculture in desert regions. Canals and
channels, as linear elements, have also been responsible for the management of water
transfer—from the outlet of the qanat to the reservoirs or ab anbars. It is in this
context that water management cultures and settlement patterns emerged and
became enduring. This infrastructure not only demonstrated effective management
of water resources but also reflected a profound understanding by Iranians of the
interconnected relationship between water resources, architecture, and social needs.
As a result, ancient water supply systems have played a significant role in sustaining
life and shaping urban development in Iran’s arid regions, so that in cities with
qanats, main streets often followed the path of these qanats, and alleys were aligned
with subsidiary channels.This sustainable water management system has not only
shaped the physical landscape but also significantly influenced Iranian culture and
civilization.

Today, water crisis has become one of Iran’s major challenges, stemming from
climate change, population growth, and management instabilities. Therefore, a
review of traditional water management methods is essential. Studying successful
traditional practices can help develop sustainable solutions and guide the creation of
a sustainable ecological civilization.

This paper analyzes historical water management methods in Iran, their cultural
and social impacts, and offers suggestions to address contemporary challenges. The
primary goal of this research is to understand past experiences and utilize them as
models for a sustainable future in water resource management, with an emphasis on
fostering better harmony between humans and nature. Despite historical fluctuations
in water management effectiveness, qanats and ab anbars remain practical and cost-
effective solutions to modern water scarcity issues and are being revitalized in Iran
and other countries.

METHODOLOGY

The research methodology employed in this study is of a qualitative nature, utilizing
a descriptive-analytical approach. Its primary aim is to examine and analyze historical
sources and credible scientific documentation related to water resource management



within Iranian civilizations. This methodological framework enables us, through
meticulous investigation of historical texts, scholarly articles, and the theories of
experts in the field, to develop comprehensive and precise insights into traditional
water management practices and their socio-cultural impacts on Iranian societies. In
this research, an initial phase involves reviewing and collecting library sources,
academic articles, research studies, as well as historical manuscripts to extract
pertinent information. Subsequently, common patterns will be identified and
subjected to detailed analysis. The goal of this process is to uncover historical
experiences and to elucidate traditional water management techniques—such as
qanats and ab anbars—within an interactive framework of human-environment
interaction in the context of Iranian civilization.

FINDINGS

The findings of this research indicate that the ganat system has operated efficiently
by leveraging its unique architectural design to transport groundwater to the surface
with minimal cost and negligible water wastage. Furthermore, ab anbars have played
avital role in the storage of rainwater and qanat-derived water, effectively preventing
water loss during the winter season. These processes have significantly contributed
to economic prosperity and the developmental growth of urban and rural areas.
Additionally, social customs and specific regulations have historically been
instrumental in ensuring the equitable distribution and conservation of water
resources. Religious teachings have also emphasized the importance of respecting and
protecting natural resources. Collectively, these practices exemplify a sophisticated
and culturally mature approach to sustainable water resource management in Iran.

CONCLUSION

Water resource management in Iranian civilizations, particularly within the
framework of an ecological civilization, has served as a vital tool for ensuring the
continuity of life and sustainable development. Throughout Iran’s history, ancient
societies demonstrated a profound understanding of their geographical and climatic
requirements, establishing advanced systems such as qanats and ab anbars. These
systems not only functioned as mechanisms for securing water supply in harsh
conditions but also acted as symbols of technological innovation and social
cooperation in natural resource management. Qanats, as a fundamental component
of water management in Iran, intelligently transported underground water from deep
beneath the earth to the surface. This method not only minimized evaporation losses
but also preserved high water quality. Concurrently, irrigation channels facilitated
cultivation in arid regions, thereby enabling sustainable agriculture despite limited
water resources. Furthermore, social customs and laws played a significant role in
shaping water management practices. Consequently, the results of this study suggest
that revisiting historical experiences in water management, with an emphasis on
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approaches aligned with ecological principles, can offer effective solutions to Iran’s
current water crisis. The integration of traditional techniques alongside modern
technologies can enhance water management practices and resource conservation
efforts.Ultimately, this research emphasizes that achieving a sustainable ecological
civilization in the future necessitates a thorough understanding of Iran’s collective
historical experiences and knowledge. These experiences constitute a valuable
repository of insights and effective strategies that can inform the development of
sustainable and efficient water policies, thereby contributing to the preservation of
natural resources in both current and future contexts.

NOVELTY
1. Integration of ancient water systems with modern ecological analytics

o Idea: Combine qanats and ab anbars with contemporary hydrological modeling
and remote sensing.

o Benefit: Data-driven restoration and efficient water use that respects historical
practices.

2. Adaptive governance framework grounded in collective memory

o Idea: Institutionalize social customs and customary laws around water within
an ecologically principled policy framework.

o Benefit: Equitable access, drought resilience, and community-led stewardship.
3. Hybrid infrastructure that preserves quality and minimizes losses

o Idea: Hybrid systems blending subterranean conveyance with precision surface
irrigation and nature-based solutions.

o Benefit: Reduced evaporation, maintained water quality, and enhanced
ecological resilience.
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