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Article Info Abstract

The demand for global water resources has risen due to urban, agricultural, and industrial
needs. This increase has intensified competition for the limited water available among
various regions and consumers. Despite this growing demand, the world’s renewable water
resources have remained constant, making water supply a significant challenge, particularly
for agriculture, which is one of the largest consumers of water.Consequently, ensuring water
security in the agricultural sector is of utmost importance. Given the lack of a
comprehensive framework for assessing the components affecting agricultural water
security, this study was conducted using a systematic review method and meta-analysis over
the period from 2000 to 2025. The required data were collected by searching three Persian
databases (Magiran, Noormags, and SID) and five international databases (Google Scholar,
Scopus, Wiley, ScienceDirect, and PubMed) using three keywords: "water security,"
"agricultural water security,” and "water insecurity". After screening and evaluation, the
final analysis included 101 articles.The present study revealed that five components—
social, economic, environmental, physical-infrastructural, and water governance factors—
are among the most important elements affecting agricultural water security. These
components were identified through the analysis of articles aimed at recognizing the factors
influencing agricultural water security. However, the level of impact of these factors may
not be consistent under different conditions and can vary.
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Extended Abstract

Introduction

Water scarcity has become one of the most
pressing challenges of the 21st century,
particularly in developing countries where
agriculture plays a central role in rural
livelihoods and economic stability. Rapid
population growth, increasing food demand,
climate change, overexploitation of water
resources, and weaknesses in institutional and
governance structures have intensified
pressure on agricultural water systems. The
expansion of cultivated land to meet food
demand has further increased water
consumption in agriculture, exacerbating
concerns regarding sustainability and long-
term water security. Given the strategic
importance  of  agriculture  in  rural
development, understanding the determinants
of agricultural water security is essential for
designing effective development-oriented
policies and interventions. Therefore, this
study aims to systematically identify the key
components influencing agricultural water
security.

Methodology

This research was conducted using a
systematic  review approach. Published
national and international studies addressing
agricultural water security through quantitative
and qualitative methods were included in the
analysis. An initial search using relevant
keywords identified 6,381 publications. After
removing duplicates across databases, 5,217
studies remained for screening. Articles were
evaluated based on relevance to the research
topic through title and abstract review.
Ultimately, 101 studies met the inclusion
criteria and were analyzed to extract and
categorize the main determinants of
agricultural water security.

Results and discussion

The review findings indicate that
comprehensive and multidimensional analyses
of agricultural water security remain limited.
While several studies have addressed specific
dimensions, many have not integrated the
technical, social, institutional, and
environmental aspects within a unified
analytical framework.

Among the identified components, the
development and adoption of modern
irrigation systems—within the physical and
infrastructural dimension—demonstrated the
strongest influence on agricultural water
security. These technologies contribute not
only to improving water use efficiency and
productivity but also to reducing pressure on
limited water resources.

Farmer participation and effective water
governance and management structures were
identified as the second and third most
influential components. Participatory
planning, collective action, and transparent
governance mechanisms enhance
accountability, reduce water losses, and
improve resource allocation.

Furthermore, farmers’ environmental
knowledge and literacy, along with declining
precipitation patterns associated with climate
change, were recognized as critical contextual
factors  influencing  agricultural  water
management capacity. Strengthening adaptive
capacity at the farm and community levels is
therefore essential for sustaining agricultural
production systems under changing climatic
conditions. Overall, five key components—
modern irrigation technologies, farmer
participation, effective governance,
environmental knowledge, and climate
adaptation—emerge as central pillars of
agricultural water security. These findings
provide an evidence-based foundation for
development planning and rural policy
formulation.

Conclusion

Agricultural ~ water  security is a
multidimensional and interrelated construct
that cannot be achieved through technical
measures alone. Sustainable progress in this
domain  requires the integration  of
technological innovation, institutional
effectiveness, social participation, and
environmental awareness. An integrated and
development-oriented approach that reinforces
linkages among technical, social, economic,
and environmental dimensions can enhance
resilience in rural areas and promote the
sustainable and efficient use of agricultural
water resources.
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