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ABSTRACT

This chapter presents a critical analysis of smart water systems as strategic responses 
to water scarcity, quality decline, and distribution inefficiencies. It explores the inte-
gration of advanced technologies—including the Internet of Things (IoT), Artificial 
Intelligence (AI), Wireless Sensor Networks (WSNs), and remote sensing—across 
domains such as intelligent irrigation, leak detection, decentralised treatment, and 
urban water governance. Through case studies from Spain, Mexico, South Africa, 
and Singapore, it highlights the transformative role of data-​driven, modular, and 
participatory models in enhancing sustainability, equity, and resilience. Emphasis 
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is placed on predictive analytics, simulation tools, and real-​time monitoring to 
support adaptive and efficient decision-​making. The chapter also identifies techni-
cal, institutional, and socio-​political barriers to implementation, offering strategic 
insights into the future integration of smart water technologies within Integrated 
Water Resources Management (IWRM) paradigms.

1. INTRODUCTION

Water is a finite yet fundamental resource essential to the preservation of life, the 
maintenance of ecosystems, and the stability of socio-​economic development. In the 
context of the twenty-​first century, escalating pressures stemming from climate change, 
urbanisation, population growth, and agricultural expansion have compounded the 
challenges associated with water security, availability, and quality. These pressures 
have necessitated the advancement and implementation of intelligent systems that 
optimise water management through the integration of modern technologies such as 
the Internet of Things (IoT), Artificial Intelligence (AI), Wireless Sensor Networks 
(WSNs), and advanced data analytics. This document provides a comprehensive 
examination of smart water technologies, with a particular emphasis on the use of 
intelligent monitoring, predictive modelling, decentralised systems, and case-​based 
learning to enhance water governance. The discussion is structured into several key 
themes, each addressing a specific aspect of the smart water ecosystem: intelligent 
irrigation systems, watershed monitoring through sensors and remote sensing, leak 
detection and predictive maintenance, modular smart treatment plants, and smart 
city water infrastructure.

The deployment of smart irrigation systems represents a significant technological 
leap in the agricultural sector, aimed at enhancing water-​use efficiency and crop 
productivity. The integration of IoT sensors, AI-​based algorithms, and automated 
control mechanisms enables real-​time monitoring of critical environmental variables 
such as soil moisture, temperature, solar radiation, and evapotranspiration. Studies 
including those by Touil et al. (2022), Sloat (2025), and Kunt (2025) demonstrate 
the effectiveness of such systems in reducing water consumption by up to 92% 
without compromising yield, highlighting their potential to mitigate the impact of 
water scarcity in agriculture. Simultaneously, advancements in watershed monitor-
ing underscore the importance of remote sensing and IoT-​enabled systems in the 
conservation and assessment of hydrological resources. These technologies facilitate 
precise data acquisition across vast and often inaccessible terrains, enabling early 
detection of anomalies and informed decision-​making. Case studies from Greece 
and the United States illustrate the benefits of LoRaWAN-​based architectures and 
cloud-​integrated platforms in the automation and optimisation of irrigation in olive 



 

 

38 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/smart-water-systems-for-sustainable-

and-participatory-urban-governance/395196

Related Content

An E-Government Approach for Bridging the Participation Gap in Achieving

Participatory Good Governance
 Waheduzzamanand Shah Jahan Miah (2013). International Journal of Electronic

Government Research (pp. 85-100).

www.irma-international.org/article/government-approach-bridging-participation-gap/78302

Big Data Analytics Capability and Governmental Performance: An Empirical

Examination
Guido Ongenaand Arjen Davids (2023). International Journal of Electronic

Government Research (pp. 1-18).

www.irma-international.org/article/big-data-analytics-capability-and-governmental-

performance/321638

The Evolving Sanitation Entrepreneurial Ecosystem: A Bibliometric and

Content Analysis of Global Trends and Future Research
 Shivani, Vijayaraghavan M. Chariar, Rishi Kant Kumar, Sameer Shuklaand Kumod

Kumar (2023). International Journal of Electronic Government Research (pp. 1-30).

www.irma-international.org/article/the-evolving-sanitation-entrepreneurial-ecosystem/327366

The Argentine IT Professionals Forum: Building the Basis for the Back Office

Through Communities of Practice
Ester Kaufman (2007). Latin America Online: Cases, Successes and Pitfalls  (pp. 1-

33).

www.irma-international.org/chapter/argentine-professionals-forum/25498

Internet and Political Parties in Chile
Eduardo Araya Moreno, Diego Barríaand Gustavo Campos (2010). Systems Thinking

and E-Participation: ICT in the Governance of Society  (pp. 276-293).

www.irma-international.org/chapter/internet-political-parties-chile/40468

http://www.igi-global.com/chapter/smart-water-systems-for-sustainable-and-participatory-urban-governance/395196
http://www.igi-global.com/chapter/smart-water-systems-for-sustainable-and-participatory-urban-governance/395196
http://www.igi-global.com/chapter/smart-water-systems-for-sustainable-and-participatory-urban-governance/395196
http://www.irma-international.org/article/government-approach-bridging-participation-gap/78302
http://www.irma-international.org/article/big-data-analytics-capability-and-governmental-performance/321638
http://www.irma-international.org/article/big-data-analytics-capability-and-governmental-performance/321638
http://www.irma-international.org/article/the-evolving-sanitation-entrepreneurial-ecosystem/327366
http://www.irma-international.org/chapter/argentine-professionals-forum/25498
http://www.irma-international.org/chapter/internet-political-parties-chile/40468

