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Abstract
Background and Objective
Water is regarded as one of the fundamental pillars underpinning the sustainability of arid and
desert ecosystems. In these ecologically sensitive environments, sustainable water resource
management necessitates the adoption of context-specific policies and the active engagement of
local communities. Nevertheless, indigenous knowledge rooted in cumulative lived experiences
and adaptive nature-based mechanisms is frequently marginalized in formal development
planning and policymaking processes. The present study aims to identify and elucidate the
structure and dimensions of indigenous knowledge related to water resource management in
Shahroud County, a region confronted with environmental challenges such as soil and water
salinization, declining precipitation, and land subsidence.
Methodology
This research employed a qualitative design grounded in the Grounded Theory methodology as
proposed by Strauss and Corbin. The study population consisted of local experts, experienced
farmers, and professionals in the fields of natural resources and environmental management,
selected through purposive and snowball sampling techniques. Data were collected through 25
in-depth semi-structured interviews conducted until theoretical saturation was achieved. The data
were analyzed through the systematic processes of open, axial, and selective coding to construct
a paradigmatic model of indigenous knowledge for sustainable water resource management.
Results
The results indicate that the core phenomenon of synergy and integration of indigenous and
modern knowledge provides a fundamental basis for the sustainable management of water
resources in Shahroud County. The commitment and self-awareness of local communities
regarding the amount and allocation of water resources, along with their intergenerational
knowledge in the field of water resources, have created a solid foundation for the protection of
these resources. Despite challenges posed by youth migration and technological change,
indigenous knowledge remains vital for local adaptation. Indigenous knowledge, which includes
a deep understanding of rainfall and drought patterns, has remained a valuable and influential
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asset.

Local social structures, such as customary agreements on equitable water distribution and turn-
taking systems, play a crucial role in the equitable distribution of resources. Government
institutions and local organizations play a key role in strengthening knowledge and resource
management by investing in the restoration of canals, developing infrastructure, and enhancing
the capacity of policymakers. Integrating indigenous knowledge and modern knowledge through
participatory strategies, continuous education, and intelligent exploitation, while increasing
productivity and maintaining ecological balance, strengthens social cohesion and the
sustainability of the rural population and paves the way for sustainable development. Success in
managing Shahrood County's water resources requires a comprehensive approach that links
contextual and intervening conditions alongside indigenous knowledge capacities and
institutional support.

Conclusion

The findings underscore that the indigenous knowledge system in the desert regions of Shahroud
County represents not merely a repository of experiential knowledge but an efficient and
contextually grounded framework for local water governance. Core components such as
environmental empiricism, continuity of traditional management practices, and value-oriented
approaches to resource utilization constitute pivotal foundations for designing participatory
policies and promoting sustainable development in the domain of water resource management.

Keywords: Paradigmatic model, sustainable development, Grounded Theory, indigenous
Knowledge.
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Table 1- Demographics of the study population

e

Row Education Gender Number (people)
1 PhD in Rural Planning Female 2
2 PhD in Rural Planning Male 3
3 M.A Physical Geography Male 2
4 PhD in Watershed Management Male 4
5 Local experts Male 14
6 Total 25

o ses] bl amle =¥ Jsax
Table 2- Calculating the Reliability of Tests

Test-retest

Row Interview Title  Total Number of Codes = Number of Agreements ~ Number of Disagreements Reliability
1 P22 81 33 19 81.48%
2 P17 92 39 23 84.78%
3 255 102 73 80%

a5l GBS Y s
Table 3- Initial coding

Interview Question

Initial Codes

Frequency of Codes

In your opinion, what
factors and elements are
involved in the use of
indigenous knowledge in
water resources
management in the villages
?0of the study area

Maintaining the rural population

Integrating and combining indigenous knowledge with modern knowledge

Monitoring water resources and the environment and informing villagers
Paying attention to the beneficiaries and their needs-assessment and

providing accurate information to the villagers

Paying attention to acquiring a systematic procedure in implementing

indigenous methods in exploiting water resources and agriculture

Commitment to preserving water resources
Commitment and support of officials to beneficiaries
Paying attention to government investment in Restoration of Qanats and

providing the infrastructure needed to use indigenous knowledge

9
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Interview Question Initial Codes Frequency of Codes

Needs assessment and continuous monitoring of the opinions of 4
beneficiaries, farmers, gardeners and livestock keepers
Supporting beneficiaries who use indigenous methods in irrigation,
agriculture, livestock farming, etc.

Restoration and preservation of Qanats
Improving the level of knowledge, skills and awareness of policymakers
in the field of water
Raising the level of awareness of beneficiaries and gaining their trust
Self-awareness about available water resources and how to allocate
resources with foresight and future studies
Smart use of water resources with the help of indigenous knowledge
Local community's understanding of groundwater resources
Multi-generational experience in water sharing, such as the water sharing
of the village of Abersaj (Fenjani)
The existence of local agreements for water sharing
Utilizing traditional water channels (streams, waterways)
Generational gap in the transmission of indigenous knowledge due to
youth migration
The forgetting of certain traditional methods due to the introduction of
new technologies
Designing an efficient model to integrate indigenous knowledge and
modern knowledge
Greater communication between planners, policymakers, and officials
with villagers in water resource management
Participation of villagers and farmers in water resources management
Emphasis on incorporating ecological values into water policy (water hew
paradigm)
farming Management and protection of drylands
Restoration and preservation of indigenous water reservoirs, indigenous
glaciers, indigenous livestock wells, etc.
Soil conservation and water management
Cultivation of early maturing and low-water-consuming crops
Considering long-term social goals in water resources management
Using indigenous knowledge in water storage and surface flow control
Using indigenous knowledge to reduce evaporation and maintain soil
moisture
Grafting fruit trees with less important trees that have deeper roots
Using indigenous knowledge to reduce water waste, such as weeding,
repairing water channels, autumn planting, etc.
Utilizing indigenous knowledge in protecting water and soil resources,
such as planting trees around rivers, creating furrows around agricultural
lands through plowing, plowing sloping lands in the opposite direction,
etc.
and Organization building Institutionalism
Providing financial facilities 4
Education, awareness, human resource development and skills
development
Differences in policies and strategies for utilizing indigenous knowledge
in the villages of the region, depending on the conditions of each village
The ability of local communities to identify rainfall and drought patterns
based on natural indicators (such as wind movement, bird behavior, and 9
plant growth)
Regulating the amount and timing of water use based on the indigenous 8

0w O N ON O O N O b

]

SN

In the field of management
and optimal utilization of
water resources, how can

indigenous knowledge
affect the sustainability of
water resources?
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Interview Question Initial Codes

Frequency of Codes

agricultural calendar and social agreements
Using traditional water storage systems such as cisterns (Ab-anbars),

ganats, soil bunding, and runoff control techniques 6
Applying indigenous mechanisms for equitable water distribution, such as 5
local turn-taking systems or traditional verbal agreements
Identifying and protecting drought-resistant plant species to preserve soil
moisture, such as Tamarix, Artemisia, Haloxylon (ghich), and Astragalus 9
(voshogh)
Community-based monitoring of fair water resource utilization 7
Constructing small check dams along farm and orchard irrigation channels 4
to enhance water infiltration into the soil

Diverting floodwater to rain-fed farmlands (dry farming fields) 3
Removing weeds around irrigation canals and streams to reduce water loss

— especially emphasized in the traditional irrigation system of Abrsej 9

village
Operating a communal system for cleaning and maintaining irrigation 8
canals (desilting)
Total 293

Gosme GBS ) Jols sbodd i -F J oo

Table 4- Categories derived from axial coding

Concept code

axial categories

Main category: Causal conditions
Commitment to the conservation of water resources
Self-awareness of available water resources and their allocation with a forward-looking
approach
Local community's understanding of groundwater resources
Multi-generational experience in water sharing

Generational gap in the transmission of indigenous knowledge due to youth migration
Loss of certain traditional practices due to the introduction of modern technologies

The ability of local communities to identify rainfall and drought patterns based on natural
indicators

Main category: Intervening conditions
Paying attention to the beneficiaries and their needs-assessment and providing accurate
information to the villagers
Supporting beneficiaries who use indigenous methods in irrigation, agriculture, livestock
farming, etc.
Needs assessment and continuous monitoring of the opinions of beneficiaries, farmers,
gardeners and livestock keepers
Paying attention to government investment in the revitalization of ganats and the
provision of necessary infrastructure for the utilization of indigenous knowledge
Restoration and preservation of Qanats
Providing financial facilities
Institutionalism and formation of an organization
Improving the level of knowledge, skills and awareness of policymakers in the field of
water
Greater communication between planners, policymakers, and officials with villagers in
water resource management
Emphasis on incorporating ecological values into water policy (water new paradigm)

Commitment and Responsibility for
Water Resource Conservation

Indigenous Knowledge and
Understanding of Groundwater
Resources
Challenges in the Transmission of
Traditional Knowledge Across
Generations
Identification and Interpretation of
Environmental Patterns Related to
Water Resources

Beneficiary-Centered Needs
Assessment and Support

Governmental and Institutional
Support for Indigenous Knowledge
Revitalization

Enhancing Policymakers’
Knowledge and Communication
with Local Communities

Integration of Ecological Values into




YV Foolaa YY s ol bl &r Sl e 45

Concept code

axial categories

Main category: Background conditions
The existence of local agreements for water sharing
Applying indigenous mechanisms for equitable water distribution, such as local turn-
taking systems or traditional verbal agreements
Differences in policies and strategies for utilizing indigenous knowledge in the villages of
the region, depending on the conditions of each village

Main category: Main phenomenon
Integrating and combining indigenous knowledge with modern knowledge

Main category: Strategies
Monitoring water resources and the environment and informing villagers
Raising the level of awareness of beneficiaries and gaining their trust
Education, awareness, human resource development and skills development
Participation of villagers and farmers in water resources management
Operating a communal system for cleaning and maintaining irrigation canals (desilting)
Utilizing traditional water channels (streams, waterways)
Utilization of traditional water reservoirs, ganats, soil bunding, and runoff control

Revival and preservation of traditional water reservoirs and similar structures
Supporting users who apply indigenous methods in irrigation, cultivation, and livestock
management
Paying attention to acquiring a systematic procedure in implementing indigenous methods
in exploiting water resources and agriculture
Smart use of water resources with the help of indigenous knowledge
Regulating the amount and timing of water use based on the indigenous agricultural
calendar and social agreements
Utilizing indigenous knowledge in water storage and surface flow control
Using indigenous knowledge to reduce evaporation and maintain soil moisture
Using indigenous knowledge to reduce water waste, such as weeding, repairing water
channels, autumn planting, etc.

Utilizing indigenous knowledge in conserving water and soil resources, such as planting
trees around rivers and creating furrows around agricultural lands
Soil conservation and water management
Management and conservation of rainfed lands
Construction of small check dams along the watercourse in farms and orchards
Guiding floodwater toward rainfed agricultural lands
Removing weeds around irrigation canals and streams to reduce water loss — especially
emphasized in the traditional irrigation system of Abrsej village
Cultivation of early-maturing and low water-consuming crops
Identifying and protecting drought-resistant plant species to preserve soil moisture, such
as Tamarix, Artemisia, Haloxylon (ghich), and Astragalus (voshogh)

Grafting fruit trees to less important trees that have deeper roots
Collective monitoring of the fair utilization of water resources

Main category: Outcomes
Considering long-term social goals in water resources management
Maintaining rural populations

Water Policy

Indigenous Mechanisms for
Equitable Water Distribution

Context-Based Variability in
Indigenous Knowledge Application

Hybridization of Indigenous and
Scientific Knowledge Systems

Enhanced Community Participation
and Capacity Building

Revitalization and
Institutionalization of Indigenous
Water Management Practices

Smart and Sustainable Use of Water
Resources through Indigenous
Knowledge

Soil and Water Conservation and
Drought Adaptation Strategies

Equitable and Community-Based
Water Distribution Monitoring

Sustainable Rural Development
through Strategic Water
Management
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Figure 3- Presentation of the paradigmatic model (Source: Pazoki & Seyed Akhlaghi, 2025)
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