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Key Issues discussed: 
· AI is the most transformative technology and an enabler for hydrology with significant potential to enhance hydrological forecasting, risk assessment and decision support by enabling faster and efficient analysis of large and diverse datasets. However, AI should be viewed as a tool that augments, rather than replacing human expertise and operational forecasters.
· Hybrid modelling approaches as the future of hydrological forecasting by combining traditional physics based hydrological models with AI models. This can help in rapid detection of patterns while physically based models provide scientific validation and improve forecast reliability. In Republic of Korea, AI based flood forecasting systems are already operational. The AI model helps detect the initial threat of floods based on which operational forecasters work on the physics-based model to verify the forecasts, including identifying the potential impacts.
· From data abundance to actionable intelligence: The challenge is not limited to the availability of hydrometeorological and Earth observation data, but transforming these data into timely, trusted and actionable information for decision-makers and communities.
· Importance of high-quality, trusted data: AI models are only as reliable as the data used to train them. Strong observational networks, quality-controlled datasets, interoperability and open data policies are essential for the success of AI solutions.
· Increased accessibility of satellite observations particularly through initiatives such as Copernicus, together with cloud computing and AI, is lowering barriers for countries to develop operational hydrological services.
· Need for integrated, systems-based approaches: Water challenges cannot be addressed in isolation. Future hydrological services should integrate water, ecosystems, agriculture, food, energy and environmental considerations to support whole-of-system decision-making and resilience.
· Innovation should be human-centered and inclusive that requires two-way communication between the service providers and users, integration of indigenous and local knowledge, and co-design with stakeholders to ensure solutions respond to the needs on the ground.
Key Outcomes of the session
· There was broad consensus that AI will become an integral component of future hydrological services, particularly when deployed alongside physical modelling approaches.
· Participants reaffirmed that human expertise remains indispensable, with operational forecasters providing critical interpretation, validation and communication of AI-generated forecasts.
· AI assisted flood forecasting is already delivering measurable benefits in some countries, and ongoing pilot initiatives using AI-based flood forecasting is providing valuable evidence for wider adoption and scaling up.
· Future hydrological systems should evolve towards integrated digital ecosystems, leveraging digital twins, real-time observations, AI and multidisciplinary datasets to support more holistic water management. Platforms such as Village OS already leverages different technologies such as generative AI and local EdgeAI servers to design, optimize and autonomously operate self-sufficient, climate-resilient communities.
· The value of international cooperation among UN agencies, governments, academia, research institutions and the private sector is instrumental for accelerating responsible adoption of AI and other emerging technologies.
Key Recommendations and Forward-Looking Actions
· Promote hybrid operational forecasting systems combining the best of both worlds – AI capabilities and physics-based hydrological models to improve forecast accuracy and to promote transparency and trust.
· Invest in multidisciplinary capacity development, equipping hydrologists, data scientists and decision-makers with skills in AI, digital technologies, governance and systems thinking.
· Develop inclusive AI governance frameworks that ensure transparency, explainability, accountability and ethical use of AI.
· Advance international collaboration under the WSIS framework and across the UN system to share best practices, common guidance and promote equitable access to emerging technologies for water management.
· Strengthen user-centered service design by improving two-way communication with users and providers.
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