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ABSTRACT

Rapid urbanization and the increasing frequency of localized heavy rainfall caused by climate
change have intensified the demand for efficient and proactive sewer system management. Aging
infrastructure and limited capacity frequently result in sewer overflow and pollution, posing risks
to public health and environmental safety. Many countries are implementing smart sewer systems
that combine internet-of-things-based intelligent sensors, wireless communication technologies,
artificial intelligence (Al), and digital twin models.

Smart sewer management enables the real-time monitoring and adaptive control of key
indicators such as water level, flow rate, water quality, and hazardous gases. This study reviews
the development trends and functionalities of core technologies, including intelligent sensors,
autonomous inspection robots, Al-powered data analytics, digital twins, and edge-cloud computing
architectures, and assesses them using the strengths, weaknesses, opportunities, and threats
analysis framework.

Furthermore, we present a comparative overview of national strategies and implementation
cases across 12 countries and regions: South Korea, the United States, Japan, Germany, the United
Kingdom, France, the Netherlands, Singapore, Indonesia, Australia, Brazil, and Chile. By combining
global technology trends with practical applications, this study offers actionable insights for
improving the resilience and efficiency of sewer infrastructure and supporting strategic planning for
smart water management in Korea and beyond.
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