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A Review of Smart Technologies for Soil Moisture Monitoring
and Urban Green Space Irrigation

Abstract

The rapid pace of urbanization, climate change, and the escalating water resource crisis have
made the transition from traditional irrigation systems (based on fixed schedules) to smart, data-
driven systems an undeniable necessity. This review article examines the integration of novel
soil moisture monitoring technologies, including TDR/FDR sensors and non-contact NIR
sensors, with Internet of Things (IoT) infrastructures for optimizing water distribution in urban
green spaces. By analyzing the synergy between real-time data collection, Geographic
Information Systems (GIS), and predictive Artificial Intelligence (Al) models, this study
demonstrates that smart irrigation management can lead to a 35-45% reduction in urban water
consumption while simultaneously enhancing ecosystem services such as environmental
temperature regulation, reduction of heat islands, and promotion of root zone health.
Furthermore, this article, while exploring implementation challenges, emphasizes the critical
importance of “Interoperability,” the utilization of open communication protocols, and ensuring
cybersecurity in vital urban infrastructures. Finally, a strategic framework based on the concepts
of “Digital Twins” and “Performance Management” is proposed, outlining the transition from
reactive management to proactive and resilient governance. The findings of this research indicate
that smart irrigation is not merely a tool for technical efficiency but a fundamental component in
achieving the “Sponge City” concept and sustainable urban infrastructure.

Keywords: Smart Irrigation, Soil Moisture, Internet of Things (loT), Resilient City, Urban
Green Space Management, Artificial Intelligence, Environmental Sustainability.
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