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Abstract

This study investigates the role of smart and sustainable irrigation systems in
enhancing water security within landscape projects in Abu Dhabi Emirate. It
examines the relationship between the level of implementing smart and
sustainable irrigation systems as the independent variable and water security
enhancement as the dependent variable, with each variable measured through
four dimensions. The study adopted a descriptive—analytical approach using a
five-point Likert-scale questionnaire.

Data were collected from a purposive sample of key stakeholders involved in
planning, execution, operation and maintenance, and supervision of landscape
projects. A total of 104 valid responses were obtained out of 120 targeted
participants, yielding a response rate of 86.7%. The data were analyzed using
IBM SPSS Statistics through descriptive statistics, reliability testing
(Cronbach’s Alpha), Pearson correlation, and simple and multiple linear
regression.

The results indicated high internal consistency across all dimensions, with
Cronbach’s Alpha values ranging from 0.890 to 0.970. Descriptive analysis
showed high levels for both the implementation of smart and sustainable
irrigation systems and the enhancement of water security. Pearson correlation
analysis revealed strong, positive, and statistically significant relationships
between smart and sustainable irrigation systems and all dimensions of water
security enhancement. In addition, simple linear regression showed that smart
and sustainable irrigation systems explain 87.3% of the variance in water
security enhancement. Multiple regression analysis further demonstrated that
operation and management of irrigation systems and environmental
sustainability of irrigation systems were the strongest predictors of water
security enhancement when the dimensions were tested jointly.

The study concludes that smart and sustainable irrigation systems represent a
significant and multidimensional contributor to enhancing water security in
landscape projects in Abu Dhabi Emirate, particularly when technical
applications are integrated with effective operational management and
environmentally sustainable practices.

Keywords: Smart and sustainable irrigation systems, water security, landscape
projects, water use efficiency, water management, Abu Dhabi Emirate.
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