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A

Water crisis in Iran is one of the most complex ahdllenging issues of recent
decades, posing a serious threat to agriculturairgg, environmental sustainability,
and even socio-economic stability. Accordingly, ghesent study aims to investigate
the factors influencing the resilience of ruralnfigrs to water scarc ﬂy in the Central
District of Ardabil County. The statistical poputat of the study Xongsts of 30
villages with more than 50 farming households. sa C S\@ formula, the
sample size was estimated at 366 resp dent$’a: to 380 to improve the
and 72 indicators were employed

reliability of the results. A total of §g
a’analysis wasdacted using SmartPLS 3

to analyze farmers ageS|I| ?

software. The\fi &éx that six indicatevih factor loadings below the
threshald fallle of 0.40 were removed from the modehong the remaining 66
i%c%%dize indicators, the existence of transpargulations for the sustainable
use and protection of water resources, flexibildfy government programs in
response to climate change, and the developmeappfopriate infrastructure for
water scarcity management showed the highest fdotatings. The results also
demonstrate a significant relationship between ¢egenous and endogenous
variables of the model, with a relatively acceptaptedictive power. Overall, the
economic factor exerted the strongest influencefaimers’ resilience to water
scarcity. The study concludes that resilience ttewscarcity in the Central District
of Ardabil County is a multidimensional and intetgih phenomenon. Without
adopting a comprehensive approach and simultangeatitizing economic, social,
infrastructural, institutional, and technologicapacities, sustainable protection of
rural livelihoods cannot be achieved. The findirfgeher reveal that despite the
provision of financial resources, the existing pisgy system has not yet
continuously strengthened rural resilience duetsofiagmented, short-term, and
locally misaligned nature.
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EXTENDED ABSTRACT

INTRODUCTION

The water crisis in Iran stands as one of the nmbstate and pressing challenges facing the cguntr
in recent decades, posing a serious threat towignial productivity, environmental sustainabilignd
even social and economic stability. In this contexthancing the resilience of rural communities in
across economic, social, cultural, and other dim@sscan play a crucial role in preventing the
deepening of the crisis and mitigating the sevesityvater scarcity. Accordingly, this study aims to
explore the key factors influencing the resiliemterural farmers in the face of the water shortage
crisis in the central district of Ardabil Countyhi® area is predominantly reliant on agricultured a
substantial portion of its water resources is corei through traditional irrigation methods pradice
that could be significantly improved through insed awareness and capacity-building among local
farmers. In recent years, the pursuit of sustasmatdter resource development has become closely
intertwined with the concept of resilience. Withinis framework, a sustainable water system is
understood as one that possesses the adaptivdatgdpaabsorb and mitigate the adverse impacts of
disturbances such as climate change, droughtsfl@ds. According to various scholars, four critica
factors contribute to diminishing resilience in tlage of water scarcity: the unequal distributidn o
water resources among neighboring nations, thasifiéng effects of climate change, demographic
pressures arising from population growth and migrat and inherent geological and climatic
constraints particularly in arid regions with natly low precipitation levels. Three primary models
have been proposed for conceptualizing resilieibe. first is the cognitive-structural model, which
highlights the importance of structural reformshitinstitutions and society, as well as individual
environmental, and cognitive factors. The secondthis recovery model, which assumes that
environmental shocks can be fully reversed, rasgoslystems to their original tatél, The third is th
risk-reduction model, which focuses on minimizingesure to risks and hazafdsy Key components
underpinning resilience include social cohesion,tual tr st,%sha"r d @aldes, and interactive
communication within communities. Broadly, resitienapproaches’can be categorized into three
paradigms. The first views resilience as synonyrrwigg)@u tjnability, rooted in ecological theory,
where resilience denotes a system'’s cépacity &J\tem “its “previous state after disturbance. The
second treats resilience as recovery, £ asizaogiaty’s ability to bounce back from stressord an
regain its original functi Iit)@ ﬁhe third appoba centers on adaptive capacity, prioritizing a
community’s abilit oactively respond to arct@mmodate change. Despite their differences, all
three perspectives share a common emphasis oraresisthe capacity to endure and positively

respond to external pressures

DATA AND METHODOLOGY

The present study is applied in terms of its objecand is descriptive-analytical in nature. The
statistical population of this research consistdanming households in the villages of the central
district of Ardabil County. The statistical popudat includes 30 villages with a population of o&€r

farming households, totaling 7,947 households, whiere randomly selected for the study. The
sample size was estimated at 366 individuals basedochran’s formula, and to achieve better
results, the sample size was increased to 380idhdils. Six factors and 72 components were utilized
for the analysis. To analyze the findings obtaifiexin the questionnaire, the structural equation

modeling software Smart PLS 3 was employed

RESULTS AND DISCUSSION

The analysis revealed that six out of the initialcomponents were excluded from the model due to
factor loadings falling below the accepted threshaf 0.40. Among the remaining 66 standardized
components, the following three exhibited the hggtiactor loadings: the presence of transparerd law
and regulations regarding the sustainable use estgghion of water resources; the adaptability of
government programs in response to climate charegel the development of appropriate
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infrastructure for managing water scarcity. Theulssfurther indicated that the t-values associated
with economic, social, physical-infrastructural,daimstitutional-political factors all exceeded 1.96
This suggests that the relationships between thdelisoexogenous and endogenous variables are
statistically significant, and that the model destostes a relatively strong predictive capacity.
Notably, the highest t-value estimated at 10.108 wlzserved in the structural path linking economic
factors to resilience to water scarcity. Additidpathe Q2 value was calculated to be 0.225, atpesi
figure exceeding the average, which indicates aaraid-to-strong predictive relevance of the model.
This finding supports the overall adequacy of thedei fit and confirms its capacity to explain and
predict the variance in resilience outcomes. Theffudent of determination (R2) for the key
endogenous constructs varied across the modehdmiith commonly accepted benchmarks where R2
values of 0.67, 0.33, and 0.19 are interpretedrasigy moderate, and weak, respectively this study
found R2 values exceeding 0.67, thereby reflecingbust explanatory power of the model.

CONCLUSION

The statistical and qualitative findings of thisdst underscore the complexity and multidimensional
nature of resilience to water scarcity, highligbtithe need for a holistic and integrated approach.
Achieving a desirable level of resilience cannotdaeomplished through isolated efforts such as
infrastructure development or economic empowermaloine. Rather, a coordinated strategy-
encompassing public participation, institutionabagement, equitable acces to esources, and the
incorporation of technological and educationaliatives is essential f r buH%ﬁg@ ilience to erat
scarcity in the central region of Ardabil. The lksi$suggest that agvheg atory decision-making
mechanisms, active local institutions, and eff@:‘rawar g systems are embedded within
rural communities, those communities tend to e gs%ater resilience in the face of water-
related crises. Therefore, the design o fe ffe%é{zentlons in this area must adopt an integrated
approach one that not only |n M&ca cture and economic support but also enhances
water governance, c)awareness stremgtitocal engagement, and fosters institutional
coherence. It i{1 i portant to note that therenmental factor's lack of statistical significanin

the model does not imply its irrelevance. Insteadshould be interpreted as an indication of the
insufficient attention paid to the potential of @owmental assets in the current water crisis
management framework. Accordingly, policymakers gtahners should prioritize economic and
institutional dimensions while simultaneously takinrmore proactive measures to enhance
environmental capital. Based on the findings, ih ¢# concluded that resilience to water crises
encompasses the community's capacity to adapt ter waarcity conditions, recover from drought-
induced shocks and damages, and effectively masaaikable resources in a sustainable manner.
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