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Article Info Abstract

Over the past decades, the Zanjanrud River has faced a significant decline in water resources
due to reduced annual rainfall, well drilling, and excessive exploitation of groundwater
reserves. This phenomenon has led to challenges such as the abandonment of certain
villages and a reduction in the resilience of local communities. Considering the serious
threat this crisis poses to farmers’ livelihood security and regional food security, the present
study was conducted with the aim of identifying and analyzing the factors influencing the
development of farmers’ resilience capacity in the Zanjanrud watershed in the face of water
scarcity. The statistical population consisted of farmers in the Zanjanrud watershed
(N=21,651). The sample size was estimated at 400 using Bartlett et al.’s table and a stratified
random sampling method with proportional allocation. Data were collected through a
questionnaire, the face validity of which was confirmed by researchers and experts, while
convergent and discriminant validity were verified using the Average Variance Extracted
(AVE) coefficient and the Fornell-Larcker index. Reliability was confirmed using
Cronbach’s alpha and Composite Reliability (CR). To assess farmers’ resilience levels and
the influencing factors, Structural Equation Modeling (SEM) with a path analysis approach
was applied, and the data were analyzed using SPSS and SmartPLS software. The results
indicated that approximately 7.7% of farmers in the region possessed a high level of
resilience capacity, while 92.3% demonstrated medium to low resilience capacity.
Furthermore, the analysis of influencing factors revealed that political and institutional
factors had the greatest impact on resilience (B= 0.361). Overall, the findings showed that
the examined factors collectively explained 84.5% of the variance in farmers’ resilience
capacity. According to the results, providing educational and extension services, as well as
reforming cropping patterns through supportive procurement of low-water-use products,
will enhance farmers’ resilience capacity.
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Extended Abstract

Introduction

Water scarcity has increasingly emerged as
one of the most pressing challenges for
agricultural systems in arid and semi-arid
regions, threatening both rural livelihoods and
food security. Over the past decades, the
Zanjanrud watershed in northwestern Iran has
faced severe water depletion due to declining
annual precipitation, excessive drilling of
wells, and unsustainable exploitation of
groundwater reserves. These processes have
not only reduced water availability but have
also triggered a range of social and ecological
consequences, including the abandonment of
rural settlements and diminished resilience of
local farming communities. In this context, the
concept of resilience has gained prominence as
a framework for understanding how farmers
adapt, absorb, and recover from environmental
stresses such as drought and water scarcity.
Building resilience requires more than short-
term coping strategies; it involves long-term
capacity building, institutional support, and
adaptive transformation. Therefore, the present
study was conducted to identify and analyze
the key factors influencing the development of
farmers’ resilience capacity in the Zanjanrud
watershed when confronted with water
scarcity.

Methodology

The study employed a quantitative research
design based on a survey method. The
statistical population consisted of 21,651
farmers residing in the Zanjanrud watershed.
Using Bartlett et al.’s table for sample size
determination and applying a stratified random
sampling  technique  with  proportional
allocation, a sample of 400 farmers was
selected. Data were collected through a
structured questionnaire designed to measure
farmers’ resilience capacity and the potential
influencing factors, including individual,
social, economic, infrastructural-ecological,
political-institutional, and  educational—
extension dimensions.

The content validity of the instrument was
confirmed by subject-matter experts, while
construct validity was assessed using
convergent and discriminant validity indices,
such as Average Variance Extracted (AVE)
and the Fornell-Larcker criterion. Reliability

was verified using Cronbach’s alpha
coefficients and Composite Reliability (CR).
Structural Equation Modeling (SEM) with the
Partial Least Squares (PLS) approach was
employed to analyze causal relationships
among variables. SPSS and SmartPLS
software packages were utilized for descriptive
and inferential statistical analyses.

Results and Discussion

The results indicated that resilience levels
among farmers in the Zanjanrud watershed
remain relatively low. Only 7.7% of
respondents were categorized as having strong
resilience capacity, whereas the vast majority
(92.3%) fell into medium or weak resilience
categories. This finding highlights the limited
ability of farmers to effectively cope with the
ongoing water crisis and suggests a heavy
reliance on short-term coping mechanisms
rather than sustainable adaptation strategies.

Path analysis results revealed that political—
institutional factors exerted the strongest
influence on farmers’ resilience capacity (f =
0.361), followed by infrastructural-ecological
factors (B = 0.326). Collectively, the six
dimensions under study were able to explain
84.5% of the variance in resilience capacity,
underscoring the multifaceted and systemic
nature of resilience development. These
findings align with prior studies emphasizing
the central role of governance, institutional
support, and ecological infrastructure in
shaping adaptive capacities in rural
communities.

The study also showed that while individual
and social factors play a role in resilience, they
are insufficient on their own to enable
transformative adaptation. Instead, farmers
require  enabling conditions such as
government support, secure access to
resources, and improved infrastructure.
Moreover, the findings demonstrated that
extension and educational services, although
exerting a relatively smaller direct effect, act as
facilitators by  increasing  awareness,
disseminating water-saving technologies, and
fostering adaptive learning among farmers.

Discussion of these results suggests that
farmers’ current strategies primarily reflect
resistance and coping—such as reducing
irrigation frequency, relying on household
savings, or abandoning water-intensive
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crops—rather than adaptive transformation.
This reactive stance, while temporarily
mitigating risks, does not address the root
causes of vulnerability and may exacerbate
long-term dependence on unstable resources.
Consequently, enhancing resilience requires a
paradigm shift toward adaptive and
transformative strategies, including adoption
of low-water-use cropping systems, improved
irrigation technologies, and diversification of
rural livelihoods.

Conclusion

The findings of this study confirm that
building resilience among farmers in the
Zanjanrud watershed is contingent upon a
holistic and integrated approach that addresses
political-institutional, infrastructural—
ecological, and educational dimensions
simultaneously. Policy-makers should
prioritize the design and implementation of
supportive policies such as crop insurance
tailored to drought conditions, market
incentives for low-water-use products, and
stronger participatory institutions for water
governance. Equally important is the
investment in  ecological infrastructure,
including  modernization  of irrigation
networks, rehabilitation of traditional ganats,
and implementation of watershed management
and soil conservation programs.

Furthermore, strengthening extension and
educational services can play a catalytic role in
equipping farmers with the knowledge and
skills necessary to shift from coping to
adaptive and transformative  practices.
Collectively, these measures will not only
reduce farmers’ vulnerability to water scarcity
but also contribute to sustainable agricultural
development and food security in the region.
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