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Summary

The transition toward smart cities is no longer a mere technical direction;
it has become a strategic necessity imposed by the requirements of
urban sustainability and the complexity of managing modern cities. The
smart city is based on the integration of digital technologies, especially
the Internet of Things, artificial intelligence, big data, and the digital twin,
with the aim of improving services, increasing operational efficiency,
enhancing quality of life, and enabling urban administration to make
more accurate and more proactive decisions. Data have also become an
essential element in understanding urban problems and dealing with
them in real time, instead of relying solely on traditional solutions that
intervene only after a malfunction occurs.

Urban resilience is linked to the city’s ability to adapt to risks and shocks,
especially in the context of climate change and rapid urban expansion. In
this framework, urban flooding, particularly that resulting from the
obstruction of drainage networks and storm drains, is one of the most
serious challenges facing modern cities, since it is caused not only by
heavy rainfall, but also by the aging of infrastructure, the lack of
maintenance, and the absence of early detection. This results in direct
damage to infrastructure, road traffic, and buildings, in addition to
material and environmental losses that worsen with each incident.

On the other hand, the importance of modern technologies such as
intelligent sensor networks, geographic information systems, the digital
twin, and artificial intelligence lies in their contribution to reducing these
risks. These tools make it possible to collect and analyze data in space
and time, map critical points, simulate network behavior, and then
transform the data into practical decisions that support early warning and
predictive maintenance. The value of these technologies increases when

they are integrated into a single coherent system, because they




strengthen response effectiveness and reduce intervention after damage
has occurred.

From this perspective, the HydroLink system takes on its full importance
as a practical and intelligent solution capable of detecting, in real time,
the indicators of storm drain obstruction, analyzing the data, and sending
early alerts. It thus makes it possible to move from a reactive intervention
logic to a preventive maintenance logic, while strengthening cities’ ability

to limit risks and improve the sustainability of their urban networks.

Keywords :Smart cities ,Artificial intelligence ,Digital twin ,Urban

flooding ,Smart detection
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