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Project summary:

Hong Kong’s urban infrastructure faces escalating threats from climate-driven disasters,
including intensifying typhoons, floods, and heatwaves. To address these challenges, IPT4U
(Intelligent Platform & Toolbox for Urban Infrastructure Resilience) delivers an integrated, Al-
powered solution that merges real-time monitoring, predictive analytics, and adaptive
governance to enhance disaster preparedness and response.

The platform harnesses distributed computing, machine learning, and digital twin technologies
to process high-volume data streams from 10T sensors, weather radars, and structural health
monitoring systems. This enables city authorities to rapidly assess multi-hazard impacts—such
as storm surges or extreme heat—and stress-test infrastructure resilience through scenario-based
modeling. IPT4U’s innovation lies in its dual focus on prediction and action. By combining
high-throughput data pipelines with physics-based simulations, the system generates actionable
insights: Al-driven early warnings prioritize at-risk zones, while adaptive resource allocation
tools optimize emergency deployments (e.g., flood barriers, cooling centers). A centralized
digital twin platform facilitates cross-departmental coordination, allowing agencies to simulate
and refine response plans before disasters strike.

Beyond immediate crisis management, IPT4U introduces a quantifiable Resilience Index (48
indicators across institutional, operational, and adaptive metrics) to guide long-term
infrastructure upgrades and policy decisions. Piloted in Hong Kong’s most vulnerable districts,
the platform’s open-access architecture ensures scalability—from real-time APIs for third-party
developers to modular toolkits for global cities facing similar climate risks. By bridging cutting-
edge technologies with practical urban governance, IPT4U not only advances smart city
resilience but also safeguards communities through data-driven, future-proof strategies.

Output/ Deliverables:

e Integrated Data Platform: Establishes a centralized hub for urban risk data,
consolidating real-time information on weather, infrastructure, and emergency
responses. It provides open-access datasets and APIs for use in disaster management
applications and academic research.

e Al-Powered Decision-Support Tools: Utilizes a digital twin platform to simulate
disaster scenarios and test resilience strategies. It includes automated early warning
systems powered by deep learning for typhoons, floods, and extreme heat, along with
interactive dashboards for policymakers to visualize risks and optimize responses.

¢ Resilience Toolkits & Applications: Offers an Extreme Weather Response Toolkit with
guidelines for emergency deployments, such as flood barriers and evacuation routes. It
also includes a Smart Infrastructure Resilience Toolkit with Al-driven maintenance
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strategies for critical systems like power grids and transport networks, alongside sector-
specific applications tailored to stakeholder needs.

Policy & Governance Frameworks: Features an Urban Resilience Indicator Index with
four pillars, 12 levers, and 48 indicators to benchmark and track progress. It also provides
adaptive policy simulation tools to evaluate regulatory measures before implementation.




