IAppliediResearcheslin(GeographicallSciences

PrintISSN: 2228-7736 Online ISSN: 2588-5138
https://jgs.khu.ac.iv/

Analysis of factors affecting the sustainable management of agricultural
water resources in the rural areas of the central part of Ardabil County

Kiomars khodapanah'™" " | Arasto yari?

1. Corresponding author, Assistant Professor, Department of Geography and Rural Planning, Payame Noor University,
Tehran, Iran. E-mail: k_khodapanah@pnu.ac.ir

2. Professor of the Department of Geography and Urban and Rural Planning, Mohaghegh Ardabili University,
Ardabil, Iran. E-mail: a_yari@uma.ac.ir

Article Info

ABSTRACT

Article type:
Research Article

Avrticle history:
Received
2024/09/07
Received in revised
2024/11/16
Accepted
2024/12/09
Published
2024/12/10
Published online
2025/12/22

Keywords:

sustainable management,
agricultural water resources,

influencing factors,
structural equations,
Ardabil County.

Water resource management, during the development of its conditions
and scope, is subject to various dimensions and constraints. Therefore,
identifying the contributing factors for sustainable water resource
management is essential for optimizing its use. This research focuses
on the central rural areas of Ardabil County, examining farmers'
perspectives on the factors influencing the management of sustainable
water resources (including Sharif Baigloo, Hakim Gheshlaghi, Sham
Asbi, Vakil Abad, Omidche, Pirghavam, Aghbalagh Rostamkhani,
Gharelor, and Gilandeh). This study employs a descriptive-analytic
approach with an applied focus and utilizes quantitative methods. The
statistical population consists of heads of farming households in the
central region of Ardabil County. Seven dimensions were considered,
encompassing 72 components, with a calculated sample size of 349
participants. The sample distribution across the villages was conducted
randomly and proportionally to the size of farming household heads in
each village. Smart PLS software was utilized for analysis. The initial
assessment of the measurement model demonstrated a good fit, with
68 components exhibiting impacts above the factor of 0.5. The results
of the structural model indicated significant structural relationships
between sustainable management and economic, social, productivity,
technical, educational, and institutional factors. Furthermore, the
coefficient of determination (R2) exceeded the threshold of 0.26 for all
dimensions, indicating strong relationships. Specifically, the lowest R2
for the economic dimension was 0.299, while the highest value for the
productivity dimension was 0.511. These findings suggest that
revising perspectives on agricultural water management, with a shift
towards an integrative, participatory approach focused on optimal
management while considering economic, social, technical,
educational, and other relevant dimensions, is crucial for achieving
sustainable water resource management.
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Introduction
Water resource management is undergoing significant transformation due to

increasing environmental pressures, climatic variability, and growing demand across
sectors, particularly in agriculture. Sustainable water management is therefore a
critical challenge, especially in rural and agricultural regions where water scarcity
and inefficient use are prevalent. ldentifying the key factors influencing sustainable
water management is essential for optimizing resource utilization and ensuring long-
term agricultural productivity. This study focuses on assessing the factors affecting
sustainable agricultural water management from the perspective of farmers in the
rural areas of the Central District of Ardabil County, Iran. The research adopts a
multidimensional approach, examining economic, social, institutional, technical,
educational, and productivity-related dimensions to provide a comprehensive
understanding of the determinants of sustainable water management practices.

Material and Methods

This research employed a mixed-methods approach, combining library and field
studies to gather relevant data. A structured questionnaire was developed based on
seven key dimensions and 69 initial indicators derived from a review of scientific
literature. The statistical population consisted of farmers in selected villages of
Ardabil County. Using a stratified random sampling method proportional to the
number of farming households in each village, a sample size of 349 respondents was
determined. Data were collected through field surveys and analyzed using Structural
Equation Modeling (SEM) via the Smart PLS 3 software. To assess the measurement
model, convergent validity was evaluated using the Average Variance Extracted
(AVE), while reliability was examined through Cronbach’s alpha and Composite
Reliability (CR). The structural model was evaluated using the T-value and Q2
(predictive relevance) criteria. Indicators with factor loadings below the standard
threshold of 0.5 were removed from the model to ensure measurement accuracy. The
final model included six latent variables influencing sustainable water management.

Results and Discussion

The findings revealed that all measurement model indicators met the required
standards, with factor loadings above 0.5, AVE values exceeding 0.5, and both
Cronbach’s alpha and Composite Reliability above 0.7, indicating high reliability
and validity. The highest Composite Reliability (0.880) was observed for the
productivity dimension, while the highest Cronbach’s alpha (0.854) was associated
with the economic dimension, confirming the robustness of the measurement
instrument .In the structural model, all T-values exceeded the critical threshold of
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1.96, indicating statistically significant relationships between exogenous and
endogenous variables. The strongest path coefficient was found between productivity
and sustainable water management, with a value of 0.716, suggesting a direct and
highly influential relationship. The R2 (coefficient of determination) values for all
dimensions were above 0.26, considered strong according to Cohen (2013), with the
highest R2 observed for the productivity dimension (0.511) and the lowest for the
economic dimension(0.299).The predictive relevance (Q?) analysis showed that five
dimensions—social, economic, educational-extensional, technical-technological,
and institutional-policy—exhibited values ranging from weak to moderate predictive
power, while the productivity dimension achieved a Q2 of 0.243, indicating a strong
predictive capability. Among the indicators, "group cultivation and land integration™
(0.758), "training on maintenance of modern irrigation systems" (0.739), and "use of
proper cemented channels to prevent water loss" (0.726) showed the highest factor
loadings in their respective dimensions. The institutional-policy dimension was
significantly influenced by enforcement of regulations, legal well spacing, and inter-
agency coordination, while the educational-extensional dimension was driven by
training programs, distribution of educational materials, and field visits to successful
farms. Economic barriers, such as limited financial capacity and complex credit
procedures, were identified as major constraints affecting farmers' ability to adopt
modern irrigation systems.

Conclusion

The study concludes that sustainable agricultural water management is influenced
by a complex interplay of social, economic, institutional, technical, educational, and
productivity factors. Among these, productivity emerged as the most influential
dimension, followed by institutional, educational, technical, social, and economic
factors. Enhancing farmers' participation in decision-making, improving access to
financial resources, strengthening institutional coordination, and expanding
educational outreach are crucial steps toward achieving sustainable water use. The
results align with previous studies emphasizing the importance of social capital,
governance, and integrated policy frameworks in water management. Therefore,
effective and sustainable water management in Ardabil—and similar regions—
requires a holistic, participatory, and interdisciplinary approach that integrates
technological innovation with institutional support and community engagement.
These findings provide valuable insights for policymakers and stakeholders aiming
to design and implement strategies that promote long-term water sustainability in
agricultural systems.
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